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good draughteman.— Apply, 
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Dublin end South- Railway, Westiand-row, 
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ROSOMAN. STREET. | ce about 25.000 TOMS-of Stim. and 
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Sealed on tl forms Deozided, to. Oe to a maximum of £350 per ann 


delivered to the undersigned 
May 13th, 1924. 
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SITUATIONS WANTED 


Ein abe DRAUGHTSMAN (39) SEEKS Respon- 
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3 years’ continental 
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ledge of ship a 
transmission 
pumping station. = 


shearin. 
Pons 


Pig raided ob 
ponieh fused and yale sae poet 








CAL and COMMERCIAL 


UB:4; faster lf 
es piven tas 


yérsed. fm 
‘manship. A.M. Inst; Mech. ea 
Nddrese, Psv76, eer Office. Ps 


OST REQUIRED; Home or Abroad, by | 
experienced x: 


Cates 


Behmprevenent (canes 

















BERTH with ¥ 


Caine tad 8. Fy A Aa 





COMMERCIAL RECONSTRUCTIONS, 


1, POST OFFICE CHAMBERS. DERBY. 


ema by specialists. 
Non-psying concerns reconstructed. 
Active management where desirabie. 
Additional Capital mm approved cases. 

The fullest investigations are invited and required. 


PARTNERSHIPS 


IF YOU. ARE SEEKING 


A PARTNER or PARTNERSHIP 
or wish to bay or sell a 
BUSINESS or WORKS 
Write: 

WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 

Lendon, E,C. 4, 

Established over 70 years. 


SS, WANTED for Established South Wales 
Engineering Sales Organisat, ony profits over 
£20060 per annum during 

canna for salesman i good personality ; 
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he Mk am Ry wt 
INSTRUCTION on WORK.—. Adare. ae _ 


Hollybank, Woking. 
nvm 


No.7 April 15. 2/6. 4 
THe, MATIONA PHY 


J.0;1, Soe 


| Subscription 30/- per aumian. Bea eS 4946 


Courses may com 
lord ae © 58 











= of 
SICAL 

















RE RE 
RAIL 
any quantity, for 
- axronT’ pare... ow 
8. & an¢ 60O., 


BALING, LONDON, W, 6, 


iHE ENGINEER 





Eatin ath 
———— + 


A a 
a oe 











With First-class Hydraulic Erpertence, 
prepared to act as LONDON REPRESENTA. 
TIVH for firms manufacturing pipes, valves, or other 
uipment. Office in Victoria-street .—Address, P8970, 
Sngineer Office. op 
ENCY. 
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CHINA 


as a Market for British Products. 


Engineer with intimate experience of Sebi 
Engineering Products in Ching Wishes to 

in touch with M nufacturer interested in thi 
market.—Address, P8906, The Engineer Office. 


















PATENTS 
Ts Reciom 
148,866, Fake 8 to STANT fo. 
provements in and Vessels for Serving Ice 
cream and the like,”’ is DESIROUS of RING 
into ARRANGEMENTS by. way of LICENCE or 
reasonable for the 


tain.—Inquiries to B. SINGER, 
5479 a 
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PL NG the above and 
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ALFRED | 
CO 2 
REAL GARGAINS. 


WE HAVE OVER 


1000 -MACHINES 


pich can gan be Lnapected at our Warehouse at Coventry 


"Epps? aha s 
ie aay to be 


Pe salestion at of re-conditioned second. 
ben filmi 7 2 otherwise stated. 
BORING MACHINES. 


40in. Webster , ee Duplex Boring Mill, 


40in. tables (U 
My Mocipgatal Drilling, Boring, Studding. and 
ines, Model ** A,”’ 2}in. spindle. 


Dickinson Horizontal Boring. Drilling, Tapping, and 
Milling Machine, 2jin. spindle. 


Ditto Ditto, 3in. spindle (Used). 
GEAR-CUTTING MACHINES. 

No. 65 Fellows Gear Shaper, complete with pump, 
eountershaft, and spanners. 


No. 6 Brown and Sharpe Automatic Gear Cutter, 8.P. 
drive (Used). 


wets gy ete lory A » pore Gear Cutters, com- 


My 2 Reinecker Bevel Gear Cutter (Bilgram Type), 
max. pitch 34 D.P. 
oe MASESES. 


Swen Plain Mill, geared with auto., long. 
18in. by tine by 13in. (New). 


0. ‘+ Pm Pisin Mill, back geared, C.P., 24in, by 
vein by 18¢in 
in Type Mill, C.P. 


ore drive, tong, fod 3 = adj., 9in. (New). 


No. 25 Bilton Plain Mili, C.P. drive, 27in. by 8in. 
by 18in. (New). 


PLANING MACHINES. 


two 


No. 


N 


24in. by 2tin. by éft. Pe Planer, two heads, 
single-speed counters! 

30in. by 30in. by 8Sft. ‘meen Planer, two heads, 
Vv. * wagons ts 

oft. + Faia , Saaake Planer, two heads. 
Viewee "ars 

6ft. D4, -5 we Od. ped hems 7 Planer, two heads and 

upright, Vickers ‘drive (without 

Borer) (Used). 


TURRET LATHES. 


No. 9. Alfred Herbert Combination Turret Lathes, 
8-P., 3 5-8in. through spindle, 10in. centres. 

No. 
dite Bs 


Herbert Fi Soppineticn Turret Lathe, 8.P., 
No. 


chuck and chuck 
guards, 2 = 16in a Somers spindle. 


16 Alfred Herbert Combination Turret Lathe, 
li centres, 2 5-Sin. hb spindle, complete 
with chasing £ (po chuck). 

No. 4 Alfred Herbert Hexagon Turret Lathe, 8.P., 
Stin. by 42in. 


BEFORE HERE SEND 
Fon” SURPLUS List 80. 10” OR CALL 
AND ns ee CHINES AT —. 





R SALE. 
ONE 400. K.W., 470 K.V.A. ALTERRATOR. by 
B.T.H., 400/440 volta, 50 periods, 3-phase, power 
80 per cent., 660 amps. With main driving 
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ELECTRICAL PLANT 
ont SALE, CHEAP, 
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333, High 
(Opposite Gray's Inn road). 
MMEDIATE SALE, TWO Willan¢ and Robinson 


fnuctosec AM BNGINES; coupted to 
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pW Be TUBE BOILEMS, "meh 100s ea re 
surface, re 
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ie per sq: i ~ pressure, ready for 
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LANCASHIRE BOILER, i7ft. by 5ft. Gin, dia- 
ba re-insure 80 Ib. ure. 

0 py 25, 28ft. by 6ft. diameter, 


reinware 90 Ib 


eats eS Sd ead 


tapie, 1st. a = ain 4 - 30m 
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spindle cin. ee Hy Moots in 
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No: Pie 4 oy ‘cine UNIVERSAL “alttDiNG 
MACHINE. oy laa Machine Tool 
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“IRON 
CASTINGS. 


REPETITION WORK AND 
MACHINE MOULDING A 
SPECIALITY. 


The Heatly-Gresham Engineering Co., Ltd. 
LETCHWORTH, HERTS, or 

















40, WOOD STREET, Sw.l 


Et. 








IRON CASTINGS 
up to 1 ton weight. 
Enquiries Invited. 


Cochran & Co, Annan, Ltd. 
ANNAN, Scotland. 





KIRKALDY, Limited (Works: Burnt Mill. 
J Egscx).—We are organised PRODUCE CAST- 
inte tae Sty te 8 eee Tron. Beml-steel. and 


of every description. 


your “gervice. Send 
5352 M 
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A Seven-Day Journal 


The Shipyard Dispute. 


In spite of the instructions of their executives 
the Southampton shipyard strikers, at a mass meeting 
on Thursday of last week, declined almost unani- 
mously to resume work. Although the serious 
consequences to other shipyard workers elsewhere 
in the country which would result from a con- 
tinuance of their recalcitrancy were fully explained 
to them, not more than 50 voted in favour of oheying 
their unions’ instructions. No alternative was left 
to the employers exeept to enforce their decision 
to lock out throughout the country the members 
of all the unions whose men at Southampton per- 
sisted in remaining idle. The lock-out took effect 
on Friday evening, and is estimated to cover about 
100,000 men. It does not apply to the boiler- 
makers nor to the shipwrights, for the Southamptoa 
boilermakers have not been on strike, while the 
Southampton shipwrights have been expelled from 
their union. The Federation of Engineering and 
Shipbuilding Trades reported to the Employers’ 
Federation that some of the Southampton men 
would resume work were it not that they were 
prevented from doing 30 by mass picketing. The 
however, replied that while they agreed 
that protection should be afforded te such men 
lesired to resume work, the provision.of such 
matter for the local authorities 
The Southampton 
vards were left open for any men who cared and 
were able to work, and on Saturday it was reported 
that an additional number of men had gone back 
in spite of the pickets. On Tuesday, under the 
renewed persuasion of accredited trade union leaders, 
the strikers decided with but few dissentients to 
resume work immediately on the condition that a 
conference with the employers would be held at once 
with a view to securing uniformity between the 
Southampton and London rates of wages and con- 
ditions of employment. 


Thames Bridges. 


In connection with the settlement of Waterloo 
Bridge and its proposed widening and reconstruc- 
tion, the London County Council on Tuesday had 
before it a recommendation from the Improvements 
Committee regarding the temporary bridge which 
it is intended to construct alongside Rennie’s strue- 
ture while it is being rebuilt. The committee took 
the view that time will not permit this temporary 
bridge to be erected on the basis of a firm contract 
price, and that it ought to be executed on a cost 
price plus percentage basis, provision being made 
for the immediate termination of the contract should 
it prove unsatisfactory. At the same meeting Sir 
Howell Williams introduced a motion to the effect 
that as the Charing Cross Bridge scheme could not 
be carried out for many years, the Improvements 
Committee should be asked to report upon the 
advisability of seeking parliamentary powers in 
connection with an alternative scheme, namely, 
the construetion of a new bridge at the eastern 
end of Aldwych, which would form a continuation 
of Kingsway across the river at that point. A 
scheme of this nature was proposed a short time 
ago by Mr. H. V. Lanchester, the well-known archi- 
tect and town-planning authority, and was briefly 
described in the Journalfor “January llth. Oppo- 
sition to the St. Paul's: Bridge scheme is being kept 
alive by the Royal Institute of British Architects 
and three other architectural bodies. Last week 
support was sought, apparently not too successfully, 
from the metropolitan members of Parliament. 
\ Bill promoted by the London County Council 
seeking authority to rebuild Lambeth Bridge came 
before a select committee of the House of Lords 
last week. The proposed bridge would have five 
steel arches faced with granite and resting on granite 
piers. Its width between the parapets would be 
60ft. Considerable opposition to the scheme was 
expressed by a gas company, an electric supply 
company, the. Metropolitan Water Board and the 
Port of London Authority. 
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protection was a 


and not for the employers. 


High-speed Motor Roads. 


By the introduction of a Bill in the House of 
Commons last week, the proposals for the con- 
struction of high-speed motor roadways, concerning 
which a good deal was heard a little time ago, have 
been carried one step nearer realisation. In asking 
leave to introduce the Bill, Sir Leslie Scott said that 
the Coventry-Salford roadway was the only scheme 
at present definitely projected. That road would, 
'n Its construction, employ some 40,000 persons 
for two or three years, and would involve an esti- 
mated expenditure of £6,126,000. With the toll 
fixed at one farthing per ton per mile the profits, 
it was thought, would be sufficient to pay a fixed 
‘nterest on half the capital sum, and dividends of 
~, 4 and 7 per cent. in 1928, 1929 and 1930 respec- 
tively on the other half of the capital. Those behind 


Beaulieu, with expert knowledge of roads and engi 


struction. 
general nature. 
Salford 


the country. 


Government for publie ownership. 


The London Terminal Aerodrome. 


Avrnover Imperial Airways, Limited, is still 
at variance with its pilots and mechanics, with 
the result that no British 
are being run, the improvement of Croydon Aero- 
drome is being actively begun. The Air Ministry 
is spending a quarter of a million sterling on the 
work with the object of making the aerodrome 
the finest air terminus in the world. All the existing 
buildings are to be pulled down, and in their place 
there will be erected huge new flight sheds, Customs 
houses, waiting rooms, bonded warehouses and a 
hotel. These buildings will stand in the 
of the aerodrome, and round them arrival and 
departure platforms will be arranged in the form 
of a complete circle. Passengers arriving from 
London by motor car or electric train will reach 
their departure platforms by means of subways. 
Tt is anticipated that before the end of next year 


arrive from every city of importance in Europe and 
Northern Africa. The sites for the new flight sheds 
have been marked out, and it is hoped. to begin 
building Operations almost at once. 


Agricultural Machinery Research. 


will set up an Agricultural Engineering Research 
Institute at Oxford, which will carry on its work in 
connection with Oxford University. 
has, we learn, chosen Captain B. J. Owen as the first 
Director of the new Institute. 
happy one, since for some time past Captain Owen has 
closely identified himself with the machinery research 
work which has been carried on by the Ministry. We 
are given to understand that while the responsibility 
for research and investigation will be assumed by the 
University, it is still the intention of the Ministry of 
Agriculture to establish and carry out a scheme for 
testing implements. The proposal is that tests should 
be made and certificates issued by the Ministry, 
the actual testing operations being conducted at the 
new Oxford Institute and also at the National 
Physical Laboratory and other institutions. Appro- 
priate fees for testing machines are to be charged, 
and it may be expected that the implement testing 
scheme will be able to be run on a self-supporting 
basis. 


The Mauretania. 


ELSEWHERE in the present issue an account is 
given of the interesting.work of reconditioning the 
turbine machinery of the famous Cunarder Maure- 
tania. Her passage from Southampton to Cherbourg 
during the week-end proved an exciting and perilous 
experience, for during the greater part of a fifty-six- 
hour journey she was in danger of being driven on to 
the French coast. When she slipped her moorings 
at Southampton and left the Solent in tow of five 
powerful Dutch tugs, there was a north-east wind 
blowing and a fair crossing was expected. But heavy 
weather and winds were encountered during Friday 
and Saturday, and Captain Rostron decided to remain 
out at sea in order that any danger of running aground 
might be avoided. The towing speed of 5 knots was 
therefore reduced to 1 knot, and Cherbourg Roads 
were safely reached late on Sunday afternoon. Later 
on the Mauretania was Ury-docked in the Homet 
Basin, which again was a delicate operation, since 
the width of the dock is only some 10ft. in excess of 
that of the liner. In addition to skilled workmen from 
Messrs. Thornycrofts’, the services of a large number 
of French fitters and labourers have been requisitioned, 
and it is hoped that the vessel will be again in a con- 
dition to take up her Atlantic sailings in a little over 
@ month’s time. 


Double-Acting Marine Oil Engines. 


THE present year will probably be known as the 
year of the double-acting marine oil engine. At 
the end of last week important bench trials of the new 
double-acting engine designed and built at the North 
British Diesel Engine Works, Whiteinch, Glasgow, were 
run, we understand, with conspicuous success. These 
trials consisted of a nine-day non-stop run, during 
which period the engine developed 1940 brake horse- 
power at a speed of 94 revolutions per, minute. The 


fuel used during the trials was a heavy Anglo-Mexican 
boiler oil of 0.96 specific gravity, and a consumption 
of from 0°448 Ib. to 0.5 Tb.*of fuel per brake horse- 
power hour was registered. The amount of lubricat- 
ing oil used varied from 10 to 12 gallons per day of 





the scheme ineluded men like Lord Montagu of 


twenty-four hours. The engine also ran excellently, 


neering, and firms such as Armstrong, Whitworth, 
who had had practical experience of road con- 
The Bill introduced by Sir Leslie is of a | cylinders, each 244in. diameter by 44in. stroke, and 
It does not relate to the Coventry- 
or any other roadway in particular, but is | 100 revolutions per minute. 
intended to provide a simple, quick and economical double-acting engine has recently run its preliminary 
method of securing the necessary powers for the | trials. This engine is of the Werkspoor direct double- 
construction of such motor ways in any part of 
A clause in the Bill provides that, 
at any time, a motor-way may be taken over by the 


continental air services 


centre | 


passenger air exprésses will each day leave for and | 


Ir is announced that the Ministry of Agriculture | 


The University | 


This appointment is a | 


we are informed, with an overload of 10 per cent. 
We have already described this double-acting two- 





stroke cycle sliding-cylinder engine. It has three 
|}is designed to develop 2000 brake horse-power at 
On the Tyne another 


acting four-stroke cycle type,.and has been developed 
by the North-Eastern Marine Engineering Company, 
Limited, in conjunction with Werkspoor, of Amster- 
dam, It is a single-cylinder experimental unit of 
|}about 1000 brake horse-power capacity, and during 
| the preliminary trials it developed 800 brake horse 
| power when running at 95 revolutions per minute. 
| In general design the new engine has many features 
| closely resembling those of the marine reciprocating 
| steam engine. The starting and manceuvring opera 
| tions are confined to the top of the piston, and the 
| underside of the piston is switched in after it has been 
| warmed up by the exhaust gases. Provision is made 
for examining the piston without breaking the cover 
joint or raising the cylinder cover. Further fuel 
consumption tests are shortly to be run. 





A Powerful British Locomotive. 


WE learn that the North-Eastern 
Railway Company has placed an order for an excep- 
} tionally powerful main-line locomotive with Beyer, 

Peacock and Co., Limited, of Gorton Foundry, Man 
| chester. It is understood that the new engine will be 
of the Garratt patented articulated type, which com 
The 
design has been specially made in order to meet the 
| arduous service conditions of the railway company’s 
| Worsborough line. This line is a mineral! traffic line, 
and between Wombwell and Penistone it has in the 
past often proved necessary to attach several loco 
| motives to one train. With the new Garratt engine. 
considerable economy of working is expected. The 
following are some of the principal dimensions of 
the new engine :—Total wheel base 77ft. 6in.; grate 
area, 56ft.; total tractive effort, 62,650 lb.; with a 
total weight in working order of 163 tons. The 
engine will have four cylinders, each of 2lin. diameter, 
and a piston stroke of 26in. Considerable interest 
attaches to this engine, which, we believe, will be the 
first of its type to be built for British main-line 
service. The builders have, we understand, given an 
undertaking to complete the locomotive in as short 
a time as possible. 


Londen and 


prises two locomotives with one common boiler. 


London's Electricity. 


| Tue Electricity Commissioners have Just issued 
a new draft order covering the London and Home 
Counties Joint Electricity District and incorporat 
ing the London and Home Counties Joint Electricity 
Authority. Commenting on the subject, the London 
County Council special electricity supply committee 
states that it is hoped that it may be possible for an 
order setting up a joint electricity authority for 
Greater London to be approved by the Minister 
of Transport and confirmed by both Houses during 
the present session of Parliament and possibly by the 
end of June. The representation accorded to the 
London companies has been reduced by four, and that 
of the local authorities owning undertakings has 
been correspondingly increased, the number of 
publicly elected members now being 21 out of a 
total membership of 27. A feature of the settlement 
will be the regulation, in accordance with a sliding 
scale, of the prices which may be charged by the 
London companies for electricity and the dividends 
payable by them. 


The Stability of Passenger Ships. 


In our issue of September 14th, 1923, we gave a 
description of the system of bulges and enti-rolling 
tanks employed on the 20,000-ton liner Albert 
Ballin, owned by the Hamburg American Line. 
It will be remembered that some 60ft. of the 400ft. 
bulge on each side of the hull was used to form 
three anti-rolling tanks, separated from each other 
by wash bulkheads in order to restrict the motion 
of the water in a longitudinal direction. The lower 
part of each tank was furnished with elongated slots 
or wash ports communicating with the sea, and the 
corresponding pairs of tanks on either side of the 
ship were interconnected by an upper eir passage 
furnished with air-control valves, so that the period 
of oscillation of the water in the tanks could be 
easily controlled. Sea-going experience with the 
vessel has shown that she is comparatively free from 
rolling under norme! sea conditions. Some rolling 
was, however, experienced during a recent voyage 
when the ship was deeply loaded and was sailing 
with a following wind end sea, and we learn that 
the designers are of opinion that the size of wash 
ports in the anti-rolling tanks were too small to 
permit of a. sufficient- release of water to effect the 
maximum damping out of the rolling movement. 
In the recently completed 22,000-ton sister ship, 
the Deutschland, the area of the wash ports has been 
considerably increased, and the results obtained 
| with this modification will be watched with interest. 
it is hoped to obtain comparative figures for the 
| two ships. 



















404 THE ENGINEER Aprit 18, 1924 











STAGES IN THE RECONDITIONING OF LOCOMOTIVE BOTLERS 


(For description see opposite page ) 
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(A) DRILLING STAYBOLTS AND CROWN STAYS FOR DISMANTLING THE FIREBOX 
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(©) RIVETING FIREBOX FOUNDATION AND (©) REAMING AND THREADING (©) RIVETING STAYBOLTS 


DOOR RINGS, AND CAULKING PLATES STAYBOLT HOLES 
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A Modern Locomotive Boiler 
Reconditioning Shop, 
Alsace-Lorraine Railway. 
By J. T. BURTON-ALEXANDER. 


On a recent visit to Strasburg I was enabled to 
visit the new boiler shop of the Alsace-Lorraine 
Railway, which has been built since the Peace 
Treaty gave back to France the two Vvinces. 
It was built and equipped because the then existing 


After No. 5 the 


shed outsido the new 
boiler is returned, still on its truck, to station No. 6, 
where it is lifted and left for the repairs mentioned 


building. 


above. After these repairs, the boiler, which is ready 
to receive the fire-box, is lifted by the travelling 
crane and placed on another truck, upside down, 
at No. 7, where the fire-box is put in place. For 
| operations, Nos. 8 to 12 the same truck is used, and 
no use is made of the travelling crane. After No. 12 
the travelling crane places the boiler on the test pit 
No. 13, from whence it returns to No. 1 for its re- 
| erection on the frame. 

A description in more detail of each step is inter- 





into a pit and are subsequently removed. The 
threaded part of the stay bolt which remains in 
the plate is removed by hand or by a pneumatic 
chisel. 

Operation No. 5.—The scouring of the boiler and 
fire-box shells is done by a sand blast, similar to that 
used in foundries—see drawing B, page 404. A tube 
is introduced from the smoke-box end and is rotated 
as it is moved forward, so that the sand blast pro 
ceeding from it reaches every part of the boiler and 
fire-box shell. A vacuum aspirator draws the scale 
and sand dust into a separator. The use of coarse 
silicate sand effects this scouring very quickly and 
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FIG. 1—PLAN OF LOCOMOTIVE BOILER RECONDITIONING WORKS AT BISCHEIM 


facilities for boiler renewals were either not up to 
date or were insufficient in capacity to deal with 


the arrears which had accumulated through the war, | 


and with the necessary replacement of steel fire- 
boxes 
by copper boxes. 

In laying out the shop modern practice was followed, 
and the dominant idea was the “ Straight Line” 


system with fixed stations for the various stages of | 


the work, towards which boilers and material would 


be automatically directed, enabling each part of the — 


work to be done by the most suitable and labour- 
saving tools, and in such conditions that the workmen 
produced the maximum of work with the minimum 
f physical effort. 

Bischeim, close to Strasburg, where repair works 
already existed, was chosen for the shop, which 
has been built in reinforced concrete, with a central 
nave 492ft. long, 654 wide, with two side bays of 
the same length, and 26ft. wide. Tllumination is 
obtained by top and side lights and is excellent 
even in dark winter days. The central nave is 
provided with two travelling cranes of 30 and 5 tons 
respectively, and the side bays by 3-ton cranes, 
one for one bay and two for the other. The central 
nave is kept for repairs, dismounting the damaged 
parts, mounting the new parts, making good erosion 


and wear by electric welding, testing the boilers, | 


and flanging the plates with a 600-ton press after 
heating in an oil furnace. The side bays are kept 


for making new fire-boxes and parts such as boiler- | 


barrel rings, tube plates, and ashpans, and for 
executing tube and superheater repairs and the 
grinding and fitting of the various cocks, &c.; while 
the external sheeting of the boiler is done in the 
erecting shop. 

When an engine comes in for either a new fire-box 
or heavy boiler repairs, it is first of all drawn by 
« capstan under a cradle, fitted with electric winches 
which lift it amd place it on a truck which enables 
it to be hauled te the new boiler shop. 

Having reached the boiler shop the lay-out of the 
work is as follows—see Fig. 1. 

(1) Removing the boiler from the frame. 

(2) Drilling the stay bolts and crown stays for 
dismantling the fire-box, cutting the rivets and 
removing parts which are to be changed—see 
drawing A, page 404. : 

(3) Cutting the stay bolts and knocking out the 

dismantling 


rivets, and such parts of the fire-box 
as are to be renewed. 

(4) Removing those parts of the stay bolts and 
crown stays are screwed in the fire-box 
shell. 


(5) Scouring the boiler—see drawing B, page 404. 

(6) General repairs to the boiler, repairing 
erosion by electric 

(7) Remounting the fire-box. 

(8) Riveting the fire-box foundation ring and 
the fire-box door ring and caulking the plates—see 
drawing ©, oaae: ae Fig. 2. 

(9) Reaming and the stay bolt holes 

see drawing D, page 404, and Fig. 3. 

(10) Screwing in the stay belts ' 

(11) Riveting the stay bolts—see drawing E, 
page 404, and the lower engraving on page 414. 

(12) Tapping the crown stay holes, ing in 
the crown stays, fixing the cocks, &c., and re-tubing. 

(13) Cold and steam tests of boiler. 

As explained, operation No. 1—Fig. 1—is done 
outside close to the old erecting shop. When finished, 
the boiler is placed for operation No. 2 on @ special 
truck, on which it remains till operation No. 5. The 
intermediate operations are all carried out on the 
same line of shop railway, but No. 5 is done in another 


—of which there were 750 in bad condition— | 





esting, as the use of some of the tools is not usual :— 

ion No. 2.—The quickest way to dismount 
a fire-box, completely or partially, is to drill into the 
stay bolts in the shell of the fire-box a hole of the 
thickness of the plate. The stay bolt may then be 
broken by @ pneumatic hammer. The cradle or 
staging—see drawing A, page 404, and Fig. 4—enables 
this drilling to be done very rapidly. It is a frame 
completely surrounding the fire-box shel] ; the sides 
| and back are fitted with vertical guides, which are 
adjustable, for supporting the pneumatic and electric 
drills. The top of the cradle is also fitted with 
supports for two drills for the vertical crown stays. 
The pneumatic drills are counterbalanced, and a 








Pid. 2—RIVETING THE FIRE- BOX 


piston fitted to the drill and worked by coinpressed 
air gives a steady pressure. The same device is 
| also fitted to the drills for the crown stays. Eight 
|men ean drill at the same time, and seven hours 
fare taken upon a boiler with 1200 stay bolts and 
190 crown stays. A pit under the cradle, piped for 
acetylene and. oxygen, enables two workmen to 
cut out the foundation ring rivets. 

Operation No. 3. Breaking the Stay Bolts.—This 
operation is rapidly performed by two or three 
blows of a punch with a pneumatic air gun, provided 
the hole in the stay bolt has been stopped at the 
depth of the inside of the plates; the plates fall 








leaves all the plates clean and ready for inspection 
and any building-up that may be necessary as a 
result of corrosion. 

Amongst the operations under the heading No. 6 
the following are the most noteworthy :— 

(1) The use of a portable oil furnace and a small 
hammer worked by compressed air for quickly 
drawing down the ends or corners of the various 
plates. 

2) The process for putting bushes in the holes 
of the stay bolts, worn too large for standard stay 
bolts, is as follows :—Steel bars of suitable diameter 
are threaded in lengths of 50cm. te 1m., and on @ 


FOUNDATION AND DOOR RINGS 


cutting-off machine are cut to lengths slightl) 
above the thickness of the plate. They are then 
drilled with a hole 23 mm. in diameter, and screwed 
into the stay bolt holes which have been previously 
tapped. A conical punch, driven by a pneumatic 
hammer, makes such a perfect joint of the screw 
threads that no caulking is necessary. 

Operation No. 7 is greatly facilitated if a solid 
platform, enabling the men to work at a convenient 
height, is provided. The drilling of the holes in the 
new fire-box, after the foundation ring has been placed 
and the setting out of the fire-box with regard to 
the fire-box shell has been done, only takes from 
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4 to 5 hours. The cradle is similar to that in use 
for operation No. 2. 

Operation No. 8-—The cradles used here—see 
drawing D, page 404—and in the subsequent 
stages, have the following features in common :— 
The platforms on which the men work can be lowered 
and raised by winches fixed onthe vertical columns. 
Fixed stairs are arranged on the sides, which give 
access to the platforms, which are fitted with safety 
rails and are of such a width that the men are entirely 
at their ease. The rivets are heated in an electric 
furnace placed at the side of the cradle at the right 
height to be passed directly to the riveters. 

In operation No. 9 the reaming and screw-cutting 
tools are driven by compressed air, and are fitted 
with counterbalance weights, as mentioned before. 
Six men can work simultaneously. 

In operation No. 11 the cradle and platform sup- 
ports are similar to those mentioned above, but the 
pneumatic hammers are mounted on a pendulum 
which is itself supported by a lever with a balance 
weight ; this device takes the weight of the hammer 
off the workman’s arms and greatly lessens the 
chance of bad work through the inside and outside 
hammers not riveting the same stay bolt head. 
In addition, a small pneumatic holder-on, supported 
either from the side platforms or from the fire-box 
shell, is fitted, which avoids, in 90 per cent. of 
the stay bolts, the vibrations from the riveting being 
transmitted to the workman. This holder-on is not 
shown in the drawing. It greatly improves the work, 
and especially the look of the stay bolt heads. The 
riveting is done entirely by rotating pneumatic 
hammers, and the two heads of the stay bolt are 
riveted simultaneously. 

Operation No. 12.—-The boiler, which was upside 
down, is now turned so as to enable the holes of the 
crown stays to be tapped. This is done, as well as 
their screwing in, on a special platform, close to the 
tool which cuts the thread on the crown stays. 

The tubes and the various valves and cocks having 
been dealt with and repaired in the side bay specially 
reserved for this purpose, now arrive at this station 
and are fitted ; the tubes are expanded by an electric 
tool furnished with a limiter, which prevents undue 
stress on the tube plates. 

The boiler is now ready for its steam test, and is 
placed over a pit giving easy access to the fire-box 
shell. The smoke is drawn out by a chimney fitted 
with aChanard ventilator. 


REPAIRS TO THE TUBES. 

The installation for the repair of tubes presents 
some new features, which we propose to describe, 
as they do away with much handling and labour. 
The repairs of the tubes, if electric welding is used 
for fitting new ends, include the following processes : 

(1) Cleaning. 

(2) Verification and straightening. 

(3) Cuttimg one end. 

(4) Grinding to ensure the contact with the 
jaws of the electric welding machine. 

(5) Welding. 

(6) Grinding the burr left by the weld. 

(7) Cutting the end. 

(8) Testing. 

(9) Jumping-up the end of the tube—smoke-box 
end. 


(10) Reducing the end of the tube—fire-box end. 


Advantage has been taken of the circular section 
of the tubes in operations 1 to 8 to allow them: to 
roll from one stage to another. Drawing F, page 404, 
and the upper half tone engraving on page 414 show 
the arrangement by which the tubes roll ‘from one 
machine to another on two parallel inclined rails. 

{n ejector, -whi¢h is worked . by air 
and controlled by foot, takes the tube at the bottom 
of an inclined plane and allows it.to fall-into a-trough 
which is placed exactly at the -height.at which it 
must be cut, ground, &e. ‘All the workman 
has to do, without leaving his place, is to‘extend his 





left hand and take the tube, drawing it the rollers 
in the bottom of the trough till it is in position 


for working on it. This operation finished, the work - 
man pushes back the tube into the trough and with 
his foot works @ seeond:ejector, which places the 
tube on the next inclined plane and so on. 

The following are the principal .tools employed-f 
the operations as numbered :— ‘ ~ 

No. 1.--The rumblers in -use are- slightly: different 
from those in most. French railway works. - They: are 
opened by taking away a part of the cylindrical shell, 
thus allowing @ transporter to put in and take out the 
batch of tubes at one operation. These rumblers are 
fitted in a pit completely buried and covered, which 
so reduces the noise that it has been possible to place 
them in the shop itself. 

No. 2.—The tubes taken out of the rumblers in 
lots of 100 to 120 for those of 50 mm. diameter, are 
placed on the first inclined plane and examined singly. 
Those which are no further good are thrown out, h ; 
those which can be used are placed onthe second 
inclined plane at 7, which leads to operation No. 3. 

No. 3.—The cutting off of the end is done by an 
ordinary tube cutter. 

No. 4. Grinding._-This_is necessary to ensure a 
good contact between the jaws of the welder and 
the tube, and is effected -by an ordinary - emery 
wheel. 

No. 5.—The welding is. more akin to that by .arc 


than to that by resistance. In welding by resistance 
the parts to be welded are brought together pro- 
gressively, as the metal softens under the heat dis- 
engaged by the current. In welding the tubes, they are 





brought together and then slightly drawn apart till 
a small-are is formed. This arc, accompanied by 
much ing, rapidly extends over the entire peri- 
phery of the tube which is brought to a white welding 
heat in about 12 seconds for a tube of 45 mm. to 


50 nun. At this moment the current is cut off and 
the jaws are immediately approached so as to force 
together the extremities of the-two tubes. This 








method entails only very local heating, restricted to 








FIG. 4—DRILLING HOLES IN STAY BOLTS PRIOR TO CUTTING THEM 


the parts to be welded, and the expenditure of current 
is very small, 

For a tube of 45 mm. to 50 mm. the current used 
during the 14 seconds that the operation lasts does 





FIG. 3 -REAMING AND THREADING STAY BOLT HOLES 


not exceed a consumption of 8 kilowatts, but should 
the ends be brought too close before cutting off th 
current, the current will be 20 kilowatts o1 
more, the same amount as in a weld by resistance 
This low consumption of current is normal when it 


used 





ouT 


is realised that the part heated does not exceed 1 cm. 

in width on each tube, and that 180 calories are 

sufficient to bring 1 kilo. of iron to welding heat. 
The consumption of current 


for an hourly output of 
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sixty tubes, 45 mm. to 50 mm., barely exceeds 
3 kilowatts per hour, and the price of each weld is 
only 7 to 8 centimes as against 30 centimes for an 
acetylene W eld. 

\o. 6.--This operation is necessary on account of 
the slight burr left by the welding, both inside and out. 
‘The burr is ground off the outside, otherwise the tube 
would not. pass through the ssnoke-box tube plate ; 
that im the inside of the tube is left, and is quickly 
burnt out in running. 

Ne. 7.—This is the same as No. 3, and could be 
done by that s»achine, which would entail returning 
the tube and turning it, which would complicate the 
work. 

No. 8.-—-The machine—--Fig. 5-for testing the tubes 
combines several interesting features. 

(1) A differential piston enables a testing pressure 

of 4261b. per square inch to be attained with a 

pressure of 85 Lb. per square inch in the air pipe of 

the shop. 
(2) An arrangement movable head 


allows the 


automatically to hold the tube at a moderate pres 
ure during the filling and with an increased one 


operating have been as complicated and confusing as they ere 
at this moment. In the first place, the events at sea during 
the four and a-half years of war have left their deep mark on 
these closely associated industries. In the second place, during 


this period of organised violence man’s conquest of the air | 


was completed in circumstances creditable not merely to the 
physicist and his collaborators in the workshop, but even 
more creditable to tho men of the new air profeseion, who 
made so conspicuous a contribution to the eventual victory 
of the Allies ; many people are still thinking in terms of air- 
with a consequent siatory ‘attitude towards all 
‘orms of sea power. And in the third place, something like 
@ revolution in the means of propelling ships of the sea has 
begun. 

It is, perhaps, hardly realised how greatly the Washington 
Treaty served the interests of the taxpayers generally, to the 
injury of all concerned in the production of naval armaments, 
one of owr most important industries, employing thousands 
of skilled men. In the ten years before the war an average 
of upwards of £12,000,000 annually was spent in this country 
on the construction of British and foreign warship-, and at 
least 75 per cent. of that exponditure went in wages, or an 
amount of not less than £9,000,000, even on the pre-war valua- 
tion of the pound sterling. 

Jt was in these circumstances that the slump in shipbuilding 
and marine engineering occurred, immediately the large amount 
of tonnage which had been Jost during the war had been made 
geod. On the one hand, practically no warship orders were 
given out, apart from two battleships laid down iu accordance 
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during the test at the full pressure of 426 lb, per 

square inch. 

(3) A distributing four-way cock enables the four 
following operations to be performed by simply 
turning :—(a) Holding the tube at reduced pres- 
sure; (b) filling with water at the shop main pres- 
sure; (c) shutting off the water, applying the full | 
testing pressure and increasing the pressure for | 
holding the tube; and (d) releasing the tube and 
emptying it of water. } 
This organisation might be criticised as a repair | 

shop. since enough work would not be coming forward | 
regularly to keep the fixed stations and gangs busy. | 
That however, more than compensated by the | 
alvantage gained by having the proper tools ready 
for cach process, and by enabling each gang to work 
under physical conditions which do not entail un- 
necessary fatigue. In case of slack work the foremen 
casily firid useful work for the men. In actual prac- 
lice, the boiler of a standard eight -coupled goods | 
engine is completely overhauled and renewed in 120 
working hours. 

The best proof that the principle is satisiactory is 
that the same scheme is being put into practice in 
all the companies’ repair shops as rapidly as possible. 
The use of fixed cradles or staging in shops where 
travelling cranes are in use has two important advan- | 
tages. The pipes for compressed air are fixed on | 
these cradles and so avoid any littering of the floor | 
of the shop, and in the same way the electric wires are 
in nobody's way, and lights can be fixed to the 
cradles in the most advantageous way. 

[ inust thank Monsieur Renevey, Ingénieur en Chef, | 
Matériel et Traction, and Monsieur Oudet, Ingénieur 
en Chef du Matériel, for the information, blue prints 
and photographs which have enabled this article to 
be written. 
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HE opening session of the three meetings arranged 
lor April 10th was devoted to a group of three papers. 
Mr. Archibald Hurd made a contribution dealing with 
The Future of Sea Transport,”’ Commander C. D. 
Burney read @ paper on * The Development of the 
‘\irship, with special reference ‘to Transport,” and 
‘ir Alfred Read gave a short address on * Sea-borne 
Coastal Trade.” Abridgments of these papers are 


given below. 
SEA TRANSPORT. 


It is open to doubt whetber. at any previous period the 
conaitions of shipbuilding and marine engineering and ship 





* No. I. appeared April 1Ith. 





| completion 


| vessels not far short of 3,000,000 tons. 


| ditions in which 


face of State discouragement from time to time. If the same 
rigid ic principles were to be applied to air power, we 
should have to abandon even tho limited hopo of slow but 
steady development which physical laws permit us to entertain 
in view of the restricted weight-carrying capacity of air power. 
Nor can we ignore the possibility that it will not be until a 
new generation has eprung up that the air travel habit will bo 
acquired by sufficiently large numbers of je in the British 
Empire to encourage an expansion of t perial Air Ser- 
vices. 

In glancing forward 





and endeavouring to forocast the con 
rt between nations will be conducted, 
uard against assuming that the ship 

,t p , and marine engineer have roached 
the limits of progress. The acroplane and the airship of the 
future must be compared with the sea ship of the future. Great 
changes are already occurring in the character of the fuel 
used at sea and in the manner in which that fuel is used, as 
well as in ship design, and in the appliances of maritime naviga- 
tion, all tending to increased efficiency and economy. On 
the eve of war, 9 per cont. of the ships of the world depended 
upon sails for power, just over 3 per cent. on oil, and rather 
less than 90 per cent. on coal, According to the latest figures 
of Lioyd’s Register the sail t has d i by one 


we should be on our g 








“- 


half, and that half includes a good many American ships which 
will probably never again be seen et sea ; oil is used in upwards 
of 26 per cent. of the ships, under boilers or with internal 
combustion engines, and coal has steadily declined as a power- 
raising agent al sea. 





FIG. 5-TUBE TESTING MACHINE 


with the terms of the Washington Treaty ; and, on the other, 
there was little or no demand for merchant tonnage. Ship- 
owners were confronted with the fact that, while the pro- 
duction of goods throughout the world was only 70 to 80 per 
cent. of what it had been before the war, there was a surplus 
of carrying capacity on the seas amounting, in round figures, 
to 15,500,000 gross tons, as compared with the pre-war fleets. 
That excess almost exactly corresponded to the losses of pre- 
ceding years; in other words, the war losses were replaced 
by twice as rmuch new tonnage. 

Whatever may be thought of the policy which obliged the 
Germans to surrender their merchent fleets, it is incontro- 
vertible that the Germans were encouraged thereby to devote 
themselves with great determination to the rebuilding of their 
merchant fleet on a higher standard of operating efficiency. 
This task, with the assistance of heavy sulbsidier from the 
Government, has already been carried some way towards 
With the tonnage which hes been purchased 
abroad, the German mercantile marine has already obtamed 
Hence the possibility 
must not be ignored that Germany will once again be the 
most serious rival of this country in shipbuilding and marine 
engineering as well as in sea transport. Already the Ger- 
man flag ic to be seen in all the seas and oceans and in every 
vert. 

What. then, is the outluok fer shipbuilding and marine 
engineering in Great Britein and Northern Ireland, bearing 
in mind the competing power of the Germans for foreign orders ? 
It is apparent that under the most favourabe circumstances 
we cap never find employment for all the workers now in the 
allied industries in view of the great expansion of facilities 
which took place under the pressure of the submarine campaign. 
That involves @ policy of scrapping, and not, unhappily, of 
plant only. It may be suggesced, in view of all the cireum- 
stances, that we shall be fortunate if we aré able to maintain 
en average output of approximately 1,000,000 gross tons e 
year in future, or, in other words, half the output of 1920 and 
about three-fourths of the average output before the war. 
What is to happen eventually to the surplus labour which 
was drawn into these industries immediately after the con- 
clusion of the wer must be a matter of grave concern, not only 
to shipbuilders and marine engineers, but also to the Govern- 
ment. since the responsibility of the State for making provision 
for the maintenance of its industrious citizens, as well as 
apparently the “ work-shy,” is receiving ever-increased recogni- 
tion. In this respect the Americans could show us the way, 
as other industries there have apparently absorbed all the 
post-war surplus of the shipyards—a matter of many thousand 
men. Our trade union system in this respect is not, however, 
very helpful. Labour in this country is no longer fluid, and 
we have excess in one trade and shortage in another without 
the possibility of such adjustments as can be made in the 
United States and were usual in this country in the past. 

Turning to the second consideration, it may be argued that 
the conquest of the air by man, in its reaction on shipbuilding, 
must not be ignored in any attempt to forecast the outlook of 
shipbuilding and marine engineering. The which is made 
by civil aviation, inevitably slow and restrictei, will depend 





upon a of subsidies such as have never boen provided 
in any country in the past for the devel t of cial 
sea power. It is an error entertained “by many foreigners 


that British pping, although it is not protected 
even in the coastal trade, receives in the ocean sub- 
ventions from the State, open or concealed. As we all know, 
with the exception of the contract with the Cunard Company 
which was concluded a good many years ago, mainly for the 
purposo of regaining the blue ribbon of the Atlantic, and pro- 
viding the Navy with auxiliary merchant cruisers, British 
shipping has enjoyed no favours of any kind from the State 
in modern times. Shipping has a series of evolu- 
tions, testing the vision of shipowners and involving great 
destruction of capital, as, for instance, when steam power 
replaced sail power. Bu; private enterprise has had to shoulder 
its burdens, not only without State assistance, but even in 
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Owing to the influence of oil fuel on the British mercantile 
marine, ships will be in port for shorter periods, and conse- 
quently will be able to carry wore cargoes and earn more 
profits. These considerations, it may be suggested, are to 
some extent balanced by the unpleasant fact that, while we 
possess enormous coal measures still waiting exploitation, 
we have in this country no oil supplies of much importance, 
but are os ape upon the importation of oversea supplies, 
most of which are not even under British control. But, in 
fact, we have oil in our coalfields. That coal can be distilled 
at a iow temperature has been proved scientifically by the 
Fuel Research Board, and economically its practica applica- 
tion to no small part of our annual recovery of coal will be 
hastened by any tendency of vil prices to rise. It is the relative 
cheapness of all kinds of oil, and the high cost of labour in- 
volved in any process of coal distillation, which are checking 
this most important development. 

The British shipowner, in spite of the economies offered by 
the motor ship, and the evidence that the motor ship oan earn 


| profits in moving ocean-borne commerce where the carge- 


carrying steamer incurs only losses, hesitated for some titne 
to turn from the steam engine to the motor. This hesitation 
was probably duc, in large measure, to doubt as to the rate of 
depreciation of the motor ship as compared with tho steamer 
in that respect, evidence is new accumulating, and Swedish 
shipowners, in particular, have had opportunities of studying 
this problem as well as the problem of repair costs. As an 
observer who studies such developments, I would suggest 
that, whatever disadvantages in these respects the motor ship 
may have hed over the steamer, the time is not far distant when 
it will be esteblished that tho inotor ship in most conditions 
of sea transport is, first, and last, the most economical cargo- 


| carrier viewed from overy standpoint. 


Tt may be suggested that in the development of the motor 
ship lies the hope of the shipbuilding and marine industrie 
of this country. At the moment # greater tonnage of motor 
ships is in hand in this country than in all the other shipyards 
of the world—a matter surely of good omen to shipbuilders and 
marine engineers and a proof of the foresight and courage 
of shipowners. 


In view of all these cirewnstanccs—first, the absence of a 
surplus of tonnage in the British mercantile marine above the 
normal requirements ; secondly, tho limited sphere of com- 
mercial usefulness of the airship and the aeroplane ; and thirdly, 
the advent of the motor ship—I would suggest that the outlook 
for the shipbuilding and marine engineering industries in this 
country is full of mise. We are the heirs of great traditions 
of ship design, chip construction, and ship engining as well 
as ship management, and we possess a y of incomparable 
seamen, as the late war proved to be the admiration of the 
world. Competition will no doubt be fierce, both as it affec’s 
the shipbuilder and the marine engineer, and as it affects 
also the shipowner, or, rather, to employ a more correct 
term, the ship manager, representing hundreds and even 
thousands of ehritty investors. The necessity must, no doubt, 
be faced of scrapping the least-efficient shipyard plant, bring- 
ing the facilities back to something less than pre-war level, 
and scrapping also the least efficient workers, who came into 
the industry after the demobilisation of the war workers. 
But these twin processes will be governed by the law of the 
survival of the fittest, and for the rest the prospects of the 
industries rest in establishing cordial relations between masters 
and men in order that a coibined effort may be made to increase 
the rate of production and reduce costs, tor only by theve 
means can foreign orders be obtained. We have in the t 
included ships among our most profitable exports—in tors 
ships built to foreign order represented an expenditure ot no 
less than £11,000,000. The shipbuilding industry in this country 
bas alwys relied to an extent which is hardly appreciated 
by the genera] public, nor apparently by trade union leaders, 
on orders placed by foreign customers, impressed by the qualit 
of the work done in this country and the low prices at which 
ships of high quality can be obtained. Surveying the whole 
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field, therefore, the outlook for sea transport, in its reaction 
upon the allied marine industries of this country, is hopeful. 


THE DEVELOPMENT OF THE AIRSHIP. 


The differences between water-borne, particularly submarine 
and air-borne vessels are essentially quantitative rather than 
qualitative, but the quantitative differences are so great as to 
introdtt®e immense difficulties before a successful air-borne 
vessel can be produced. 
To take an exauiple, the displacement of, say, 1000 cubic feet 
of sea water will result in a gross upward lift of some 28.5 tons, 
whilst the displacement of an equal volume of air under standard 
conditions of p e and temperature at the lowest safe flying 
levels produces a gross lift of only 66lb. In other words, the 
gross lft per unit of displacement at the service of the naval 
architect is nearly one thousand times greater than that at the 
service of the aeronautical engineer. 
* Hydrogen has remained for many years the only suitable means 
of obtaining the required displacement; but much attention 
has recently been drawn to the use of helium for this purpose 
account of its inert properties. An or filled with helium 
has a lift 7 per cent. less than one of equal displacement filled 
with hydrogen. This loss of lift would mean a loss in potential 
earning capacity of no less than £84,000 per annum in airshi 
of the size which we shall use on the Indian route, for it should 
be noted that the use of helium does not result in a corresponding 
decrease in the structural or deadweight of the ship, even in 
ships specifically designed to use this gas. Apart, however, from 
the disadvantage attached to its higher specific weight, the use 
of helium in airships is necessarily limited, (1) by the rarity of its 
occurrence on the earth, and (2) by the difficulty and consequent 
high cost of separating it from the other gases with which it is 
invariably mixed when in the free state. So far as is known at 
present there are no available sources of helium of any magni- 
tude within the limits of the British Empire. One further point, 
when contemplating world air routés, it is essential that wherever 
we place an air port We must have ample supplies of for 
replenishing the gas lost during flight. H reduction 
piaats are cheap, portable, and require of inary coal 
uel only to work them. Wherever we éreet an airship base 
we can readily install a hydrogen plant also. Helium, on the 
other hand, occurring as it does in only one cr two isolated spots 
on the globe and requiring liquefaction and distillation before 
a gas of even commercial purity is obtained, must be transported 
compressed into heavy steel cylinders to the airship base where 
it is to be used. We can easily show that even when allowance 
has been made for the reduction in cost resulting from supply 
in great quantity, the cost of the production and transport of 
helium would alone be so great as to render any commercial 
scheme an impossibility. 

For these reasons it 1s therefore of primary importance to us 
as & nation that we should develop a type of airship which shall 
be absolutely safe and efficient when filled with hydrogen. 1} 
shall refer again to the question of fire risk when dealing with 
airship propulsion. 

he form of the gas container is determined, not by structural, 
but by aerodynamical considerations. convenient method 
of comparing the volumetric efficiencies of different streamline 
shapes is to state the actual volume contained by the shape as a 
percentage of the circumscribing cylinder, and on this basis it 
is interesting to note that the most successful streamline shape 
as regards head resistanco yet produced, when applied to a com- 
mercial form of ship, has a volumetric coefficient of only 0.52. 
Our researches into the commercial possibilities of the airship 
have led us to conclude that the earning capacity of an airship 
increases more rapidly with increase of volumetric efficiency than 
does the cost of propulsion at equal speeds. This increase appears 
to reach a limiting value when the volumetric coefficient is about 
0.62, and it is approximately upon this figute that the design 
of most modern airships is based. 

It is now generally admitted that in the larger sizes of ship the 
rigid principle is the only practicable one that has yet oo 
devised, and apart from some experimental designs carried out 
by English engineers prior to 1917, the system developed at the 
Zeppelin works in Germany has been the only one used. This 
system has many disadvantages, the resultant structure is 
exceedingly complex and redundant, and the side loading on 
the longitudinal girders quickly reaches a magnitude which in 
ships of sizes such as are proposed to-day becomes almost 
prohibitive. 

Designers in England have, however, long been aware of this 
defect of the Zeppelin system, and prolonged research has 
resulted in the perfection of a system for containing the gas- 
bag, whereby no transverse loading is imposed on the longi- 
tudinal girders and the lift of the gas-bag is collected and trans- 
ferred to the transverse frames direct. 

So great are the improvements that we have made both in the 
analysis of applied forces and in the structure required to resist 
them that it is possible for us to construet a modern commercial 
airship in which the factors of safety under the worst possible 
loading conditions shall not drop below a minimum value of 4, 
while maintaining to the full the lightness which is necessa 
commercial efficiency. A rigid airship is no longer a flimsy 
collection of fabric and wires, but a robust strueture capable of 
withstanding the roughest handling. 

The improvements recently made in the design of streamline 
forms fortunately act in such a way as to render the enormously 
increased dynamic moments of far less consequence to the 





designer than would at first sight appear, and in addition enabie | 


us to attain the high speeds necessary for commercial operation 
with approximately only 75 per cent. of the horse-power which 
would have been required three years ago. 

This leads me to the third problem of the means of propulsion 
to be adopted. Mucli damage has been done to the airship cause 
in the public mind by the outcry against the use of hydrogen, 
consequent upon recent disastrous accidents in this and other 
countries. I cannot too strongly emphasise the point that in all 
cases it has been definitely established that the source of fire in 
airships, as in heavier-than-air craft, is petrol and not hydrogen. 
Once we can eliminate the use of petrol as a prime mover we 
ean render all types of aircraft, and in especial the airship, 
imrmoune from any risk of fire, even supposing the ship to be 
involved in a serious accident. The disadvantages inherent in the 
heavy oil fuel engine have hitherto been so great as to render its 
use in aircraft impracticable, but these disadvantages have been 
due entirely to the high temperature cycle on which such engines 
operate. Now a means is at our disposal whereby a heavy oil, 
such as kerosene, with high flash point may be used on a low 
temperature cycle without loss. of efficiency. The resulting 
engine has a weight of some 6 1b. per brake horse- er and is 
comparable in its mechanical simplicity and reliability with the 
marine steam engine of to-day. Further experiments are now 
in hand, with a view to using still heavier oils, such as the crude 
oil which is burnt in oil-fired boilers of-marine type; and I think 
I may confidently say that the petrol age; for the airship in par- 
ticular and indeed for aircraft -in general, has-now virtually 
passed, and we are entering upon an age when heavy-cil fuels 
will be used without exception. : 


SEA-BORNE COASTAL TRADE. 


One of the greatest difficulties which the coaster has to face 
to-day is the tidal restrictions. In the larger ports many hours 
are wasted in, entering or leaving the dock waiting for the tide. 
The big deep-water locks are.attached to the docks used by the 

oreign steamers, and if these are to be made use of by the small 
coaster, it is necessary for them to make their way through the 
docks either to or from their berths. This is a very tedious and 
slow task, and the time saved is so small it is almost in all cases 


on | 


for. 


better to wait for the tide. This is a handicap which neither 
railways nor road transport have to contend with, — 

In pre-war years, 1910-14, the average coasting tonnage 
| 1 with 4 in Great Britain amounted to almost 
| 22,000,000 tons net. During the first post-war year, 1919, the 
figure had fallen to a little more than 10,000,000 tons, less than 

. Great Britain is more favourably situated for extending 
| its coastwise shipping than any other European country, but 
| how to extend or even to get back to the  mansped conditions is 
la question which the coastwise shipowners have to face. Many, 

if not all, of the steamers operating to- in the purely coastal 

trade are of the same S ihew sae were running ten or 

fifteen years ago; but it is obviously useless to contemplate 

building vessels capable of accomplishing 15 knots at sea if 
| time fost in port owing to the obsolete machinery and labour 
| restrictions reduces the working speed to, say, 10 knots. 

One of the chief things to help a trade revival, and one which 
must of necessity play an important part, is cheap and efficient 
transport; to obtain it the coasting trade must deve 
for which the co-operation of the harbour and port authorities 
| is required, Even to-day, with very few excepti the accom- 
meodation and facilities at our ports are i uate and hope- 
lessly out of date, modern —- for the rapid handling of 
| cargo being conspicuous b:; ir absence. Shed accommodation 
| at many of the ports is of a very poor iption, mainly con- 
| sisting of merely single-storied wooden erections. hat are 
required are double-storey sheds with raised forms to facili- 
tate the loading and unloading of vehicles, with chutes and other 











mechanical devices for the economic handling of cargoes. Work- 
those of pre- 
A. 2 of 


ing and running costs are still high compared with 
war time, and must come down, not ily by 
wages, but by the removal of some of the restrictions which at 
present hinder the free and ined put; much has 
undoubtedly been done in this direction, but there is still more 

sailing ships to steamships 


to do. 

When the change took place from 
the inadequacy of the docks and appl g y 
apparent; at the present time a great none is taking plact 
from steamships to motor ships, and without doubt the internal 
combustion engine has many advan’ which would make it 
suitable for coastal services, but the port authorities 
are willing to provide accommodation which meets the require- 
ments of the new type of vessel the forward movement will be 
still further handicapped. 


Sir Westcott Abell said that Mr. Hurd had made a 
timely contribution and had given a vivid, clear, and 
yet condensed résumé of the position of the sea trans- 
port industries. The situation was obscure, confusing, 
and, he need hardly say, depressing. It was only by 
looking ahead that any connected and clear mental 
standard could be formed by which to judge the 
present position and the future prospects. With 
Mr. Hurd’s diagnosis of the causes of the present 
shipping and shipbuilding depression, he thought 
everyone present would agree. To his mind, it could 
hardly be too strongly emphasised, first, that the 
German campaign had already been negatived by 
the allied merchant shipbuilding effort by the end of 
1918; secondly, that America’s continuation of her 
huge shipbuilding programme—undertaken, it was 
only fair to say, in response to our own appeals 
was totally unjustified by any peace-time standard 
of economies; and, thirdly, that the Versailles 
Treaty, applied by mulcting Germany of practically 
the whole of her overseas fleet and allowing her to 
build new vessels, was not only presenting her with 
a ten-year start in the merchant ship efficiency race, 
but was at the same time handicapping allied, and 
particularly British, ship operators in that race by 
hanging a 4,000,000-ton weight of old ships round 
their necks. It was most interesting to study Mr. 
Hurd’s remarks on the future relations between air 
power and merchant shipping. In transportation of 
all kinds there was an inverse ratio between increase 
of speed and carrying power. If the sole competitive 
value of aircraft lay in high speed, air machines could 
never hope to carry, economically, the 5000, 10,000 
and 20,000-ton loads of the modern cargo liner. If 
there was one direction more than another in which 
aircraft were likely to prove of paramount value, it 
was as naval scouting auxiliaries. The days when a 
naval commander's vision was limited to the horizon 
of his destroyér screen were gone for ever. Scouting 
aeroplanes could give him an almost unbounded 
radius, and if the fighting navy existed to protect the 
merchant fleet, the protection must be adequate for 
the needs. Mr. Hurd had drawn attention to the 
possibility of a revolution in marine propulsion by the 
use of oil fuel, more particularly in association with 
the internal combustion engine: Oil fuel and the 
motor ship were certainly making great strides, and 
he personally was of opinion that very big develop- 
ments were to be anticipated in the near future. 
There were, however, two points which to some extent 
modified the optimistic views expressed in the 
paper. The statement was made that a pound of 
oil would carry a quantity of goods three times as 
far as a pound of coal. Mr. Hurd also said that the 
motor ship achieved great economies in operation. 
While not disputing the possibilities in that direction, 
it would be well to point out that such economies were 
directly dependent on the price of oil fuel. Roughly 
speaking, unless the price of oil was under four times 
the price of coal, no great economy could result. 
| The author also stated that with the use of oil fuel, 
| ships would be in port for shorter periods, and. would 
| therefore carry more cargoes and earn more profits. 
| Such an argument must be specious to some extent, 
| since there was only a certain volume of world trade, 
{and the ultimate effect of shdrter periods in port 
must be to reduce thé number of vessels employed. 
He wondered whether Mr. Hurd was quite correct in 
ascribing-the hesitation of shipowners to order motor 
| tomhage to doubts as to the rate of depreciation. It 
seemed to him that by far the more serious doubt, 
and one which still required .to be dissipated in many 
quarters, was as to the reliability of the’ internal 
combustion engine. With that doubt removed, 
there seemed no reason why the motor ship should not 




















become the cargo carrier of the future. He heartily 
endorsed Mr. Hurd’s conclusion that in the develop. 
ment of the motor ship lay the hope of the shipbuilding 
industry of the country. 

Sir Archibald Denny could not agree in the sugges. 
tion that the Germans had taken the lead in research 
work. They were very patient in analysis and willing 
to take any amount of trouble, but the German 
research workers lacked the imagination which was so 
strongly marked in our own investigators, and was 
perhaps even more strongly in evidence among Frenc}, 
scientists. On the subject of the internal combustion 
engine for marine service, he would remind the meet 
ing that in the United States proposals had been put 
forward for spending 25 million dollars in the con 
version of steam ships into motor ships. American 
marine engineers had visited Great Britain to ascer 
tain the latest developments in connection with thw 
marine oil engine, and they had reached the con- 
clusion that British engineers had done more during 
recent years to improve the design than those of an, 
other country. The motor ship was making rapid 
headway, but, as Sir Westcott Abell had said, the 
price of oil was a factor which had to be taken int. 
account. 

Mr. W. H. Whiting could not share with Mr. Hurd 
his optimism as to the outlook in Great Britain ani 
Ireland for shipbuilding and marine éngineering. A 
large programme of new tonnage would have to |» 
carried out, but there was no certainty that the ships 
would be built in home yards. 


Commander Hunsaker, referring to Commande: 
Burney’s paper, said that-he thought the usef.! 
development of the airship could be predicted wit) 
confidence, but it was not safe to predict exactly how 
that development would take place. The fire risk 
was to-day the greatest menace to the airship. Tho 
use of helium would solve the fire risk so far as danger 
from hydrogen gas was concerned, but it introduced 
new difficulties in connection with production and 
supply, although the cost of extraction was becoming 
less each year and more sources were being discovered. 
The elimination of petrol in favour of a heavy oil fo: 
the engines was obviously greatly to be desired. The 
fire risk with petrol had, however, been exaggerated. 
and he was inclined to believe that hy: n was the 
more dangerous of the two. Petrol could be left in 
small tanks, and short of structural collapse of the 
ship, there was no more reason for petrol fires on an 
airship than in a modern motor car. On the othe: 
hand, hydrogen was contained in enormous bags. 
more or less contaminated with air, and ready not 
only to burn, but to detonate under certain circum 
stances. It seemed appropriate at the present time. 
when a monument to those who lest their lives in the 
R 38 was being unveiled, that mention should be 
made of the late Mr. C. R. Campbell. Mr. Campbell 
brought to the airship problem the very full equip- 
ment of a naval architect, and making the best usv 
possible of the meagre and often conflicting informa 
tion and experience available to him, designed R 38 
as & war measure to answer the Zepplin. Coriceived 
as a war measure, R 38 was lightly built, and probably 
not on the safe side. The ship was lost from a com- 
bination of structural weakness, rough handling, petro! 
and hydrogen risks. He hoped now that by progres 
sive trials, using strain- meters, as fitted in the 
Shenandoah, to check stresses in flight ; that struc- 
tural weakness could be detected and corrected. A 
new design of transverse frame developed by Campbell 
for the R 38 was necessary because of the great dia- 
meter of the ship. This innovation was criticised at 
that time. It was a satisfaction to his friends to 
observe that the Zeppelin Company of Germany in 
its latest airship, Z R 3 for America, had adopted the 
Campbell frame. 

Wing Commander Cave-Brown-Cave raised thie 
question of the relative advantages in. connection 
with the fuel economy of the airship of discharging 
hydrogen, as the fuel was consumed to obtain equili- 
brium or of recovering the water. He thought the 
latter method preferable. On the subject of the use 
of helium and the fire risk, public opinion -had to be 
taken into account. Personally, he agreed with 
those who the fire risk as mainly bound up 
with the use. of petrol. The only other source of 
fire was lightning, and in the two cases of which he 
had experience, no serious damage was done. In the 
ease of the English airship which was struck by 
lightning when moored to the mast at Pulham, nobody 
who went through that experience would ever be 
very nervous about the fire risk from lightning. It 
the public insisted on the use of helium in place of 
hydrogen, commercial airship transport would be 
killed. In any event, there were great difficulties 
to be faced, and unless designers were allowed time 
to deal with all the questions which must arise, the 
tisk of accident would be considerable. Reference 
was, for example, made in the paper to an. engine 
which had a weight. of 5 lb. per horse-power, and wa- 
comparable with the marine steam engine of to-day 
He doubted whether that engine had ever been in the 
air. An airship of 5,000,000 cubic feet displacement 
which was going to be sufficiently reliable to carry 
passengers to India at a speed of 80 miles ar hour, 
was an ambitious project, but it would not be achieved 
by minimising difficulties. -When it was realised 
there would be every reason to ulate Com- 
mander Burney and those associated with him on the 
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biggest step yet made in aeronautical engineering. 

Mr. 8. Payne referred to one or two of the more 
technical points raised by Commander Burney. The 
paper suggested that hydrogen plants were cheap, 
portable and only required supplies of ordinary coal 
fuel. He (Mr. Payne) had had charge of the hydrogen 
plant at Bedford, and the Government plants were not 
portable, although he agreed that the hydrogen was 
cheap to produce. For a~portable plant, a large 
quantity of Silicol was required, and that had to be 
obtained from France. With a 5,000,000 cubic feet 
airship, thie supply of hydrogen would be an important 
problem. Commander Burney referred to a system 
for containing the gas bag, whereby no transverse 
joading was imposed on the longitudinal girders, 
It would be of interest to point out that in R 38 Mr. 
Campbell used a somewhat exceptional method of 
reducing the load on the girders, but it was difficult 
to see how in a ship of 5,000,000 cubic feet capacity 
the load on the girders could be eliminated. The 
subject of the dynamic load was also referred to in 
the paper. He (Mr. Payne) enjoyed the confidence 
of Mr. Campbell, and knew that far from this aspect 
of airship design being neglected, it was the greatest 
source of anxiety to Mr. Campbell. The subject was 
being investigated at the National Physical Labora- 
tory, when the R 38 was built, and two of the assis- 
tants attached to the National Physical Laboratory 
were on board the R 38 to obtain information as to 
the dynamic loading, and lost their lives. He agreed 
that the factor of safety should not fall below the 
figure of 4. There could be no question that the chief 
danger of fire arose from petrol. Hydrogen fires 
could be and had been extinguished before assuming 
a serious form. In rising a lot of hydrogen got into 
the corridors, and that danger must not be under- 
rated. The remedy was the fitting of automatic 
safety valves low down in the gas bags. 

Mr. W. H. Narbeth, dealing with the growing use 
of oil fuel for marine transport, said that.one of the 
most important things done by Lord Fisher was to 
insist on provision being made for the storage of 
adequate supplies of oil. Lord Fisher had great faith 
in the marine oil engine. He hoped that those ship- 
owners who had Diese) engine ships in service would 
allow information to be given for the general advan- 
tage as to the working of these vessels and the costs 
of operation, as compared with steamships. The 
cost of maintenance of Diesel engines was far less 
than was generally believed, and with the improve- 
ments in design whieh were being brought about 
would, he believed, be found phenomenally low. On 
the subject of alternative fuels which had been raised, 
there were definite prospects of use being made of 
alcohol produced from raw materials available within 
the Empire, and indeed fuels of this nature were 
already in use in South Africa and in Australia, and 
had been tested in this country in motor boats. Oil 
could, of course, be obtained from coal, and this 
subject was being studied assiduously in Germany, 
where it had been found that by varying the process 
any kind of hydro-carbon fuel desired could be ob- 
tained. He would like to see a small experimental 
plant for investigating this aspeet of the oil fuel 
question established at Haslar. 

Mr. Archibald Hurd, in the course of a brief reply, 
which he will supplement in writing, said that he had 
been charged by one or two speakers with being too 
optimistic as to the future of merchant shipbuilding. 
He thought there were grounds for optimism, and that 
shipowners in Great Britain would be forced by what 
was being done elsewhere to lay down new motor 
ships sooner than might otherwise have been the case. 


Commander Burney said that the question of 
hydrogen burning versus water recovery had been 
raised, and he would like to point out that the real 
reason for adopting the former method was to reduce 
the temperature cycle, and thus get the engine to 
run for long periods. That was the main object in 
not adopting water recovery, and the present practice 
would probably persist until a different type of engine 
was available. 


At the afternoon meeting on April 10th, two papers 
were included in the agenda. 

Mr. M. P. Payne presented the “ Results of Some 
Rolling Experiments on Ship Models,” and Sir John 
Biles gave an abstract of the paper by Professor 
K. Suyehiro, on ‘“‘ The Drift of Ships Caused by 
Rolling Among Waves.” These papers are given in 
an abridged form below :— 


ROLLING EXPERIMENTS ON SHIP MODELS. 


The p of thé present paper is to describe the results of 
certain rolling experiments on ship models recently made at 
Haslar, which it was thought would be of some general interest. 

The principal object of the oneness was to com the 
behaviour of the bul and unbulged forms of vessels of the 
* Royal Sovereign ” class-as regards rolling, &c. As is generally 
known, the vessels were originally-unbulged—vide Sir Eustace 
d’Eyneourt’s paper, ,“* Naval Constryction during the War,” 
* Transactions” of the Institution of Naval Architects, Vol. 
LX1.—and they Were oo with fathior large “bilyé ‘keels, 
in consequence of which, on account of: their. moderate 
metacentric height, they proved excellent ships as regards 
rolling in a seaw: When some of the vessels were fitted with a 
bulge, it was decided to omit the bilge keels, ly from dock- 
ing and partly from speed considerations, it being anticipated 

~as the experiments proved—that the new naked under- 
water form would offer more resistance to rolling than the original, 
and in part at least compensate for the omission of the bi 
keels. Although this plan was to a considerable extent success- 


ful, it appeared after a few years’ —— nce with these veseelr, 
that the decrease in rolling period, which accompanied the 
increased metacentric height of the bulged forms, associated as 
it was with a lower resistance to rolling than that of the un- 
bulged forms fitted with bilge keels, caused them on occasions 


made during the rolling experiments amongst waves, but under 
these conditions—which, of course, may well be different to 
those obtaining at coa—tbis tendency was not evident. So far 
as these experiments go, it would probable that any 
excess of wetness associated with the forms is directly 





to roll to larger angles than the unbulged prototype. An ph 
taken from a report of the Commander-in-Chief of the Atlantic 
Fleet gives the angle of maximum roll for two bulged ships as 
12} deg. to 15 deg. each way, and of the unbulged on the same 
occasion as about 8 deg. each way. This suggested the desira- 
bility of fitting bilge keels to minimise the amplitude of roll, and 
recourse was had to model experiments in order to put the bulged 
ships on a par with the others as regards resistance to rolling. 
It will be recalled by many that attempts to omit bilge keels 
have been made before, notably in the case of the old “* Royal 
Sovereign " class, which vessels, although they proved generall 

good sea boats, did on occasions roll heavily, so that bilge keels 
were subsequently fitted, with advantage to their sea behaviour. 


The models were made of paraffin as usual, their scale being 
one-fortieth full size. Apart from bilge keels, the models were 
in all cases naked. 

To facilitate rapid analysis of experimental results, the 
original automatic rolling diagrams were dealt with on the basis 
of freedom coefficients. The results show that the freedom 
coeflicients are very sensitive to period, and that with the un- 
bulged model there is a general tendency for the freedom to 
increase with period, as theory would lead one to expect. Both 
the naked bulged models, however, appear to have a minimum 
freedom coefficient—.c., a maximum resistance to rolling—at 
all angles for a period of about 2.5 seconds—-i.c., near the pre- 
scribed period—which it is presumed to be attributable to some 
sensitive action of the bulge on the rolling. At the prescribed 
periods, both the naked bulged forms have much less freedom 
than the unbulged excepting at the low angles. The Revenge 
form shows less freedom than the Royal Oak, but to some extent 
this is due to the lighter displacement of the former for the 
same draught. The superiority of the bulged forms is noteworthy 
when account is taken of their larger displacement and meta- 
centric height compared with the un , both of which 
qualities would in themselves tend to make for more freedom, 
although the larger GM., as it imposes a shorter period, confers 
some advantage in this respect. If the metacontric height of 
the unbulged form was increased to that of the bulged, the 
periods being also made the same, the freedom of the former 
would be increased by nearly 50 per cent., the superiority of the 
bulged form being then very great. 

The observations show that, with the bilge keels as tried, 
the extinction for the Royal Oak, with bilge keels, is virtually 
the same as that of the unbulged form, that for the Revenge 
being a little less. Also that both vessels under consideration 
reo when fitted with the bilge keels as proposed, be expected 
to have an extinction as great as those which have always held 
good reputations for sea behaviour. 

It was desired to have some idea of the manner in which the 
extinction experiments might bo affected by ahead motion. It 
is, of course, @ very general experience that ships roll less when 
under steam than at rest, ond come experimental resulte con- 
firming this were given—for the old Revenge—by the late Sir 
William White int his paper on ‘‘ Notes on Further Experience 
with First-class Battleships.’"* Similar confirmation, though of 
a more striking character, was also found about twenty years 
ago by Mr. R. E. Froude in some rolling experiments made on 
the torpedo-boat destroyer Star. 

The effect of headway on the rolling of the present model, 
when fitted with bilge keels, is much less impressive and almost 
negligible at the large angles, where the extinction without 
headway is so large. It becomes, however, very apparent at the 
smaller angles, and the extinction is almost dou in amount 
at 2 deg. or s0, at a of 20 knots, compared with at rest. 
A slight increase of freedom at 10 knots was found for both the 
bulged and unbulged forms, which seems suggestive of an 
anomaly, but it is considered it may be dismissed and regarded 
as an experimental error rather than a genuine feature, the 
freedom being so small. 

The effect of headway is relatively much more marked in the 
unbulged form than in the bulged form, but the latter is still, 
as before, more extinctive than the former, although at small 
angles it appears to be at a slight disadvantage. The extinc- 
tion of both forms, however, is then so large com with the 
at rest experiments, that this smail difference may be disreg 
With bilge keels there is very little to choose between the two 
forms, at all angles, speed for speed. 

An adequate experimental investigation into the subject of 
rolling amongst waves, oven as far as this is practicable in a tank, 
would necessarily be rather lengthy. The experiments actually 
made were of very limited scope, as, owing to pressure of other 





work, their restriction was*a ¥ eration. For the 
most part the experiments were confined to the simplest case 
of a model square athwart the tank, and the waves, as usual, 
propagated along its length. 

Considering first the naked model, it was found that the rolling 
consists of an alternate building up and dying down in a fairly 
regular sequence, the periodic time of the amplitude change 
increasing markedly with increase of period towards syn- 
chronism. Near synchronism, the rolling had generally to be 
stopped, as the angle of roll exceeded 20 deg. or so, with the 
risk of gunwale getting awash, aleo of carrying away the appa- 
ratus. There was a tendency for the unbulged form to more 
rapidly build up to these—{or the model—dangerous angles, 
but the superiority of the bulged forms was not very decided 
except near synchronism, and even so quite large angles were 
obtained with these forms. For the unbulged form at the pre- 
scribed period, owing to the impossibility of approaching 
synchronism, the small slope when the wave period was a 


incidental to their heavier rolling, and if this could be prevented 
the wetness would also be diminished. 
The paper is accompanied by very complete tables and curves, 


DRIFT OF SHIPS CAUSED BY ROLLING. 


The complicated motions experienced by a ship on waves seem 

to be of a purely oscillatory nature, and no non-osci 

is rep din them. In reality, however, a non- 
oscillatory component—namely, the yawing to one direction or 
the other-—-which is induced by the forced oscillations among 
waves, is intermingled in them. This fact was ascertained by 
the author and communicated to the Institution.* 

On further investigation the author has found that there is 
another non-oscillatory motion in the form of drift associated 
with rolling among waves. The object of the present paper is 
to show the nature of the drift caused by the rolling. This 
motion resembles the yawing motion observed by the author in 
that both of them are the secondary effect of the oscillations 
among waves, although the probable causes inducing them seem 
to be absolutely difierent. As described, the drift seems to 
occur Owing to the direct action of waves on the ship rolling 
an them, whilst the yawing is caused by the combined action 
of rolling and pitching, that is to say, an indirect effect of the 
waves. 

The author measured experimentally the mean drifting forces 
of two ship models and, applying the law of comparison, calcu- 
lated the drifting force on a vessel 310ft. long with a displace - 
ment of 5290 tons. He finds that the probable drifting force 
induced by synchronous rolling will be as strong as that caused 
by a side wind of an intensity cor ding to a moderate 
breeze. Judging from this, it may be inferred that, when a ship 
is tossed about by storm waves, » will very likely be subjected 
to an enormous drifting force. 

Although the phenomenon has not been investigated for the 
simple reason that the waves generally progress along with the 
wind, and thus a discrimination of the causes giving rise to 
drift is impracticable, yet it may not be without interest to 
shipbuilders and navigators to know that waves alone induce 
the drift of a ship through her rolling. 

Remembering that yawing is induced as a combined efiect of 
rolling and pitching, an anti-rolling device of one sort or 
another seems to be necessary to protect a ship against 
yawing and drifting and to keep her on a straight course in 
a rough sea. 

The second part of the paper deals with the orbital motion of 
the centre of gravity of ships rolling among waves, and from obser- 
vations made the author conclu that a ship rolling among 
waves will he subjected to a side pressure which gives rise to 
drift as well as the peculiar orbital motion of the centre of 
gravity. This seems to suggest that a certain correction, though 
of secondary importance, is necessary for the ordinary equation 
of rolling, especially for the case of synchronous rolling, of a 
ship having er centre of gravity high above the water line. 
Without further investigation, however, the author is not in a 
position to say how such a correction should be introduced. 











In opening the discussion, Sir John Biles said that 
he desired to express his appreciation of Mr. Payne’s 
paper, and to say how much that contribution to the 
“Transactions ’’ of the Institution reminded him 
of the work done by Dr. R. Froude, who for so many 
years worked in the field of research that had now 
been taken up by Mr. Payne. 


Professor J. J. Welch dealt briefly with the paper by 
Professor Suyehiro. The experiments described were, 
he said, of an interesting character. In his investiga- 
tion of rolling among waves the author had en- 
deavoured to get what was known as the effective 
wave slope, and he found that in the case of syn- 
chronism the effective wave slope was principally 
the upper surface of the wave, whereas in cases 
apart from synchronism the effective wave slope 
passed practically through the heel. In all theo- 
retical considerations on rolling the effective wave 
slope was assumed to be the upper wave surface, 
and it seemed that apart from synchronism the 
assumptions made were on the safe side. Dealing 
with Mr. Payne's paper, the method of analysis 
by means of the freedom coefficient was new to 
him, but what had been done gave evidence of great 
ingenuity combined with accuracy. It was not 
possible in the time at disposal to discuss many 
of the details of this very informative paper, but 
the experiments went to confirm earlier researches, 
and it was interesting to note that the Admiralty, 
having for the second time attempted to do away 
with bilge keels, had had to adopt them again, al- 
though it was now known that a smaller area of 
bilge keel would suffice. The fitting of bilge keels 
d to lengthen the period of rolling. 





maximum was never sufficient to produce any able 
rolling. ; 

The advantage of bilge keels shown by the experiments in 
waves is no less ma than in the still-water experiments. 
With the bilge keels fitted, apart from the lower wave periods, 
the envelope curves show that the rolling very soon built up to 
small constant angle, the periodic changes of amplitude asso- 
ciated with the naked model being almost eliminated. 
maximum angle of roll obtained near synchronism was never 
more than 7 deg., as against 20 deg. or more with the naked 
models, and was very for any given wave period. 

The salient features of the results of all the wave experiments 
appear to be :— 

(a) The marked sensitiveness of the rolling motion to wave 

riod near synchronism with the naked models, and the effective 

ping of this roll which results from the bilge keels, it not 
being found possible to roll the models fitted with bilge keels to 
large angles under any of the conditions tried. 

(6) The additional resistance to rolling of the naked bulged 
form, aé found by the still-water experiments, compared with 
the naked unb form, although of service in restricting the 
amplitude of roll amongst waves, is not sufficient to prevent 
heavy rolling when near synchronism. ‘ 

(c) When the rolling period is well removed from synchronism 
the rolling is very moderate in all cases, 

(d) Steep waves of comparatively small period—ebout | 
di the dels’ to & marked éxtent by imposing 
heaving oscillations, generally slightly more marked in 

f 


bulged forms. J 1 
(e) A point of interest is that the mean period of roll amongst 
uniform waves was found to be virtually the same as the wave 
period over the range of wave periods tried—1.5 sec. to 2.8 sec. 
(f) A question was raised as to whether the bulges help the 
water, in a sea-way, to mount the deck. Observations were 
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Mr. E. L. Attwood said that Mr. Payne’s paper 
was a record of results in connection with rolling 
obtained by model experiments. He did not 
propose to comment at length on the paper, cer- 
tainly not to criticise it. It afforded another illus- 
tration of the value of model experiments, and 
showed how at a relatively small cost results of the 
highest value could be obtained. One point of 
considerable practical importance s ted by 
these experiments, was the length of bilge keels as 
affecting the rolling. The original length was given 
as 350ft. or 60 per cent. of the length of the ship. 
The forward and after portions of such a bilge keel 
had a relatively small radius about the axis of 
oscillation and, therefore, were not fully effective 
against. rolling, and would be a cause of increased 
resistance. In the bulged models the length of 
the bilge keel had been cut down to 200ft., or 35 per 
cent. of the length of the ship It was manifestly 
in the interests of economy to limit the bilge keels 
to the shortest length which might be regarded as 
effective, and he would like to ask Mr. Payne if that 
point were considered in fixing the new length at 
200ft., and if any preliminary experiments had been 
carried out with varying lengths of bilge keel to 


* “ Yawing of Ships Caused by Oscillation Amongst Waves,” 
* Transactions,” I.N.A., Vol. LXIT. (1920). 
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ascertain what was the most desirable length to 
fit. 

Mr. Lloyd Woolard said that the paper was full 
of information, and was one of the most important 
yet published on the rather neglected subject of 
rolling. Looking to the importance of a steady 
ship for gunnery, and, above all, for passengers, 
this neglect was surprising. Mr. Payne had done 
useful service, and he hoped he would continue 
the work and give some results with light cruisers. 
The paper threw light on the behaviour of bulged 
ships. He had only one criticism to offer. Why 
not plot the reciprocal of the freedom coefficient ? 
The advantages would be approximately straight 
lines instead of hyperbola, and would be easier to 
follow. Those interested might refer to Mr. John’s 
paper of 1907 for clear analysis of forces, &e. In 
connection with rolling among waves, he noted that 
the synchronising wave had a period at least of 
16 seconds, and would point out that such waves 
were very rare, and they had little height-length 
ratio. Only the extreme left side of Figs, 17-24 was of 
interest, therefore, when dealing with big ships. 
Referring to these figures, the non-agreement between 
theory and result was very interesting. One would 
expect the maximum angle recorded to agree with 
“ eriterion amplitude ” defined by Mr. R. E. Froude. 

Mr. G. Vedeler said that Professor Suyehiro 
raised the necessity of giving a certain correction 
to the ordinary equation of rolling among waves. 
The late William Froude first published his theory 
on the rolling of ships in 1861, and since then prac- 
tically nothing had been done to revise that theory. 
Froude’s paper of 1861 contained a remark that 
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FIG. 1 


it would be unpossible for any wave to move # slip 
with no metacentric height. Everybody knew now 
that this statement was not true. Although in 
some exceptional cases ships might behave well 
even with a negative initial metacentric height, 
the metacentric height alone was not a criterion 
of how a ship would behave at sea. Nearly two 
years ago he was working at this problem and suc- 
ceeded m finding a solution which, although by no 
means gave a better idea of the problem of rolling 
than that of the late William Froude, his solution 
showed that it was not only the metacentric height, 
‘.e., the relative position of metacentric and centre 
of gravity which gave a measure of the behaviour 
of ships at sea, but that the relative position of 
the centre of buoyancy to the centre of gravity was 
of great importance. He thought the position of 
centre of buoyancy was a question to which attention 
should be called if a more thorough knowledge of 
the stability problem was to be gained. 

Mr. W. H. Narbeth referred to practice in the 
design of warships to deal with the problem of 
rolling. The Royal Sovereign had a considerable 
“tumble home,” and Sir William White was anxious 
to retain it because it diminished rolling. In the 
light condition the metacentric height of the Royal 
Sovereign was 3.2 and in the deep condition 3.7. 
The figures for the King Edward VII. were 5.3 and 
5.4. In the Dreadnought the resistance to rolling 
received considerable attention. She was designed 
with a flat bottom, vertical sides and no “‘ tumble 
home,’ but from the midship section forward there 
was a flare outwards, and the resistance to rolling 
was the greatest which could be obtained. He 
would like to point out that the “tumble home ” 





made a wet ship. 


Mr. Payne, in a short reply, said that a question | 


had been asked as to the length and area of bilge 
keels in the bulged form. ‘That was really arrived 
at somewhat by chance. They wished to make 
the bulged ship as good as the unbulged, and tests 
were made with fore and after end and midship 
section to ascertain the effect. With regard to the 
suggestion as to plotting the reciprocal of the freedom 
coefficient, that had not occurred to him. The 
freedom coefficient had a definite meaning which 
was an advantage. He was rather surprised that 
nobody had raised the question as to what extent 
the results disclosed in the paper from the model 
experiments had been borne out in practice. Actually 
there was very little information on the subject. 
Only one report had come under his notice, but it 
was satisfactory to find that as far as it went it 
confirmed the model work. 








Reconditioning the Turbines of 
the s.s. Mauretania. 


Att who were connected with shipbuilding and 
engineering whilst the Mauretania and Lusitania were 
under construction will doubtless remember the 
discussions which took place regarding the reliability 
of Parsons turbines of the enormous size necessary to 
give the power required for these ships. Not a little 
doubt was expressed in some quarters as to the wisdom 
of entertaining such a proposal, or even of the prac- 
ticability of carrying out such an installation, and 
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its original condition as far as possible. To effect this 
nothing short of entirely re-blading all the turbines wa, 
anticipated in some quarters. Inspection showed, hoy. 
ever, that nothing of that magnitude was necessary ; 
in fact, apart from the forward ends of the turbine. 
and one or two other isolated places, the cleanliness 
and general good condition of the turbines as a whole 
was surprising. The necessary repairs and renewals 
having been decided upon, the damaged rows of 
blading were cut out, the turbines closed up and 
arrangements made by the Cunard Company to la, 
the vessel up at the end of the 1923 season to carry 
out the reconditioning, the necessary material, such 
as new blading, dummies, sleeves and rotor forgings, 
being prepared in the interval. 


Tue 1923 Tursine Rerates. 


Iu Noveinber, 1923, the vessel was laid up in Sout) 
ampton as had been arranged, and the work of open 
ing up the turbines aud carrying out the repairs was 
entrusted, as in the previous case, to John LL. Thorny 
croft and Co., Limited. 

A brief description of the repairs carried out, after 
sixteen vears of practically continuous service, will 
doubtless be of considerable engineering interest, 
Towards the better understanding of the work, it 
should be remembered that in this ship there are fou 
lines of shafting. A high-pressure turbine drives 
each of the outboard shafts and a low-pressure turbine 
each of the inboard shafts. Forward of the low 
pressure turbines on each inboard shaft, an astern 
turbine is arranged, the outboard shafts not being 
used for astern work. The total horse-power of the 
four ahead turbines is about 80,000, 


. ge 
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~~ Forged Steel Drum in Halves 








considerable trepidation was felt. in other quarters 
in the good sense of the Cunard Steamship Company 
when it decided to adopt such machinery for vessels 
of commercial utility. To those acquainted with 
the Cunard Company's history, such a decision was 
only in keeping with its customary enterprise in 
moving with the times and even leading the times. 
When these vessels actually came into service the 
publie watched with interest the breaking of all 
existing speed records for the North Atlantic route, 
and the remarkable consistency of their running was 
favourably commented on. Even then there still 
wes a feeling of doubt as to how long this performance 
would be kept up, until, as time passed, the novelty 
of the unusual type of machinery wore off, the war 
intervened and the general interest lapsed. Owing to 
the sad and tragic end of the Lusitania, it has been 
left to her sister ship the Mauretania to uphold the 
honours that they won together. 

In the spring of 1921 this vessel was converted from 
coal burning to oil fuel burning, the Cunard Com- 
pany being fully alive to the many advantages of oil 
as a fuel in a ship of this type. Although since that 
time she has been running with remarkable regularity 
at a good average speed, she has not since the con- 
version equalled the previous best voyage run with 
coal, which was an average of 26.06 knots for a single 
trip in September, 1910. Towards the latter-end of the 
1922 season some damage was sustained by the turbine 
blading of the low-pressure turbines. When these 
turbines were opened up, several blades were found 
to be slack and others distorted, the binding wires in 
a number of cases also being found broker. At this 
time a thorough examination of all the turbines was 
made to ascertain what would be required to effect a 
complete renovation in order to get the machinery into 








REPAIRS TO THE TURBINES OF THE MAURETANIA 























On openmg up and examining the high-presour: 
turbines, it was found that active corrosion had beer 
going on, and had extended from the turbine sic 
of the manceuvring valves, through the steam 
strainers, steam belt, rotor and casing dummies and 
ended towards the last row of the first expansion 
blades. The drop in pressure at the mancuvring 
valves uuder normal conditions is about 30 Ib. The 
fact of corrosion being active in the main steam con 
nections in the engine-room had been, from the pre- 
sure conditions, apparent for some considerable time. 
About eighteen months ago, it was deemed advisable 
to renew certain main steam master valves in the 
engine-room, because of the deterioration which ha 
occurred. 

During the present overhaul, one of the turbine 
manceuvring valves for controlling the ahead au: 
astern running of the inner shafts has been renewel 
for the same reason. Originally these valve che-t- 
were made of cast stecl, but the new chests have been 
made of cast iron, the scantlings, of course, being 
increased to suit. The change of material from cast 
steel to cast.iron was decided upon after noting the 
condition of certain other steam chests made of cas! 
iron, which were found to be in practically as good a 
condition as when originally installed, whereas thw 
cast steel chests had wasted away considerably. 

As has already been stated, a most thorough 11- 
spection of the internal condition of all the turbine- 
and rotors was made while the damage to the low- 
pressure turbine blading was being investigated. 
Evidence of corrosion had previously been noted when 
the turbines had been opened up for survey. This 
corrosion was confined almost entirely to the forward 
ends of the high-pressure turbines, and the dummies 
of both high-pressure and low-pressure ahead tur- 
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pines. ‘To restore the high-pressure turbines, it was 
decided to renew entirely the dummy casings in both 
turbines. The dummy casings are 7ft. 10in. bore. 
Originally, the dummy packing strips were of the 
axial type, but with the fitting of new dummy casings 
radial fin packing strips have been adopted. This, 
of course, involved the removal of the original strips 
in the dummy pistons, and the fitting of new strips 
of the radial fin type. The forward ends of the tur- 
bine rotors had also suffered---a portion about 12in. 


long was cut off each rotor and new pieces 7ft. 114in. 
in diameter fitted, 
lo remove the corroded portion of the cast iron 


. blading work has been carried out. 


in the grooves by means of special caulking strips, 
The fitting of the segments to the rotors and to the 
bottom halves of the casings was quite straight- 
forward, compared to the blading of the top halves 
of the casings. This work, having to be done from 
below, that is, with the casing overhead, was a very 
awkward job. 

Other work was done on the fifth expansion blading 
of the port high-pressure rotor where fourteen rows 
of blading were also renewed. In the low-pressure 
turbines themselves a considerable amount of re- 
It includes the 
renewal of the blading in the first expansions, the 





FIG. 2--MACHINING A ROTOR 


turbine casings was a matter that called for careful 
consideration, so as not to weaken the casings unduly. 
The restoration of these parts has been effected by 
boring out the casings in way of the first expansion ; 
that is, for a length of 2ft. 2jin. To effect the removal 
of all the corroded metal, the casings were machined 
to a bore of 8ft. Jin., the original bore being 8ft. 54in. 
Steel sleeves, made in halves and lin. thick, have 
been fitted to the casings to replace the corroded 
metal. The work referred to is illustrated by the 
drawing we reproduce in Fig. 1. Before any of this 
new work could be started, it was necessary to remove 
by machining in place the blading on the rotors and 
in the casings in way of the affected parts. The 
boring out of the casings for the new sleeves, the 
machining of the grooves in the rotor end and in the 
casing sleeves for the new blading—all of which had of 
necessity to be done in place on the ship—is an engi- 
neering accomplishment, the magnitude of which can 
only be realised by those who are acquainted with 
large marine machinery installations. The conditions 
under which the work had to be carried out were by 
no means conducive to rapid work. As there were 
fifteen rows of rotor blading, and the same number of 
rows of casing blading to be dealt with at the first 
expansion alone, it will be realised that the machining 
operations called for the exercise of much patience. 
The machining of the rotor by means of a fixed tool 
resting on the casing joint—-see Fig. 2—presented no 
unusual difficulties after appropriate tools had been 
prepared. The rotor running in its own bearings was 
rotated by means of a motor geared to the turning 
gear wheel fixed at the after end of the rotor spindle. 
A speed of 40ft. per minute, or about 1} revolutions 
per minute, was obtained. 

The machining of the casings to take the new sleeves 
was accomplished by attaching a specially designed 
tool holder to the rotor, which was turned by the 
motor-driven gear already referred to. The form of 
tool holder adopted is shown in Fig. 3. As the space 
between the rotor drum and the casing is only 2" /,,in., 
the job was anything but a comfortable one from the 
machinist’s point of view. The illustration repro- 
duced in Fig. 4 shows the form of boring head 
«lopted for removing eight rows of casing blad- 
ing foundations at the first expansion on the 
low-pressure rotor, and also the tool rest which 
was employed for machining the cylinder dummy 
wall and the spigot. Without the. exercise of 
much care and not a little faith in the means 
adopted, irreparable damage to the casings could 
easily have been done. That no hitch occurred, 
redounds to the credit of all who directed and carried 
out the work. When the casings were bored, the new 
sleeves were machined on the outside to suit. By 
carefully registering the position of the rotor blades, 
the grooves in the internal surface of the sleeves were 
cut before the sleeves were fitted, thereby reducing 
considerably the amount of machining at the ship. 
The sleeves were secured to the casings by about 
106 screwed pegs fitted from the inside in each tur- 
bine. Each of the fifteen rows of casing and rotor 
blading is built up of ten segments, which are secured 











| sleeves, high-pressure and low-pressure dummy 
casings and all the blading—-was prepared by the 
makers of the turbines, the Wallsend Slipway and 
Engineering Company, Ltd., while the machining 
| operations at the ship and the fitting of the new parts 
were carried out by J. L. Thornycroft and Co., Ltd., 
Southampton. 

No pen could adequately describe the scene in the 
engine-room during the repair operations. Before 


the turbines could be looked at, an enormous amount 
of dismantling of pipes, valves, gratings, ladders, &c., 
had to be done and space found for stowing parts 
removed 


not a little task in itself. The work on the 
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FIG. 3 TOOL HOLDER FOR BORING CASINGS 


whole of the damaged rows in the fifth expansions, 
both casings and rotors, and the fifth expansion of 
the rotors only in port and starboard turbines, 
altogether twenty-three rows of roter blading 
and fifteen of casing blades. In the first expan- 
sion the blades are 8}in. long and two binding wires | 
are fitted, while the sixth expansion blades are 22in. | 
long, three binding wires being provided. Special 
attention has been paid to the position of the gaps in 
the binding wires, so as to eliminate as far as possible 
weakness at the joints of the segments. 

As already stated, new dummy casings, 9ft. 9}in. 


FIG. 4—BORING 


internal diameter, were also fitted to these turbines, 
the packing strips being of the radial fin type. New 
blading has also been fitted to the sixth expansion 
casing and rotor of the starboard astern turbine, 
comprising eight rows of rotor blading and the same 
number of casing Blades. In all the turbines dealt 
with, the total numbér of blades renewed is 132,960. 
Taken alone, this number appears remarkable, but 
when it is learned that the total number of blades in 
the complete turbines is 385,700, the figure does not 


| appear so astounding. 


The necessary material required for these repairs— 
that is, the high-pressure turbine rotor ends, casing 


various turbines had of necessity to be carried on 
concurrently, and at times a turbine casing top half 
or perhaps two top halves would be suspended 
overhead while the work on the rotor was in pro- 
gress. At other times rotors, in addition, had to be 
suspended to permit of work in the bottom half of 
the casings being carried out. To the casual observer, 
the chaotic scene presented would be such as to suggest 
that order could never be restored out of such an 
apparent upheaval Certainly no pessimist could long 
survive in such an atmosphere. In addition to the 
renovation of the main turbines as described, the 





HEAD AND TOOL REST 


boilers and auxiliary machinery have been thoroughly 
overhauled, as well as all of the machinery in con- 
nection with the passenger accommodation. Towards 
the end of the time continuedand serious delay was 
caused by the Southampton strike, and in order to 
complete the job it became necessary to send the 
ship to Cherbourg. The Mauretania left Southamp- 
ton on Friday last in charge of five tugs, and after a 
stormy passage of 56 hours she reached Cherbourg 
on Sunday afternoon and was later on put into 
dry-dock. The work on the turbine blading will be 
finished by Messrs. Thornycroft’s skilled engineers, 
several of the men having been sent over to France 
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for this purpose. With French assistance it is 
expected that from five to six weeks will be required 
to finish the reconditioning the ship. 

Considering the extensive nature of the over- 
haul, the interest displayed in her performance in 
1907 will no doubt now be revived. Taking all the 
factors into consideration, one would be quite justified 
in entertaining expectations of all previous speed 
records being equalled, if not improved upon. 





Wood-working Machinery at 
Olympia. 
By STAFFORD RANSOME. 


Ir may be because there will be no wood-working 
machines at the Empire Exhibition, or virtyally 
none, that the makers of these machines have made 
an unusually large and varied display at the Building 
Trades Exhibition now in progress at Oly rmpia. 
Doubtless, too, the increase of 50 per cent. in the 
space available for exhibition, by the inclusion of 
the new hall, has been a factor in producing a far 
larger collection of machines than on any previous 
occasion. This has been done, in spite of the fact 
that several well-known firms, and among them 
Messrs. A. Ransome and Co., John McDowall and 
Sons and John Pickles and Son, are not showing. 

In all, twenty-one makers of wood-working machi- 
nery are exhibiting between them 160 of their latest 
machines. It is satisfactory to note that with 
the exception of one large French maker, two Belgian 
firms and a small exhibit of American machines, 
all are British, Among the more prominent of 
the stands are those of Thos. Robinson and Son, 
of Rochdale ; J. Sagar and Co., of Halifax ; Wadkin 
and Co., of Leicester; Thos. White and Sons, of 
Paisley ; Haighs of Oldham; and A. Cooksley, of 
London, who between them are responsible for 
about half of the machines exhibited. 

As a first impression, and one which grows and is 
confirmed by a careful study of these exhibits, is the 
remarkable redundancy of certain of the machinery 
at the different stands, showing how large a number 
of different firms are employed on making one and 
the same thing. So marked is this feature that the 
marvel is that so many makers can possibly find a 
market for all these machines, especially now that 
so many of the foreign markets are virtually closed 
to them and others greatly restricted. 

This redundancy is mainly to be attributed to 
the war, during the years of which these firms were 
all employed in making indiscriminately what in 
the past had been looked upon as the specialty 
of a few makers. It points also to the fact that, 
although a few years ago there was an endeavour 
to do so, these firms have not yet come to any sort 
of agreement between themselves to restrict their 
own Variety in production and so ‘reduce the over- 
lapping to a reasonable degree. 

Another pertinent and i 
Exhibition is that, while, 


*machines, 

there are three cliisses. The first two above alluded 
to were :—(1) The larger firms who made ‘practically 
everything ‘and who sought to produce a machine 
which for quality, if not for price, would capture 
the important trade all over the available world ; 
and (2) those who catered for the cheap trade in 
competition with the machines in this 
country from America and Germany at prices lower 
than they were sold for in their respective countries 
of origin. The third and new class that has now 
sprung into being is a very important one, and one 
which is bound to affect the whole policy of the 
manufacture of wood-working machinery in Great 
Britain. 

It includes the firms which, while limiting their 
lines to @ few different types of machines, manu- 
facture them for stock in considerable quantities 
at ® time on standardised lines to jigs and chenplater. 
Though this method is far from new in many branehés 
of engineering, it is‘distinctly so, as far as adoptiort 
on ai important seale is concerned, with wood- 
working machinery in this country. The net result 
is that the firms which employ this method can offer, 
and are a ‘eparded 0h icon pele. le 
would have. been regarded as a Very” t 
is popularly ‘waid that the price of Dok aie 
machines has practically doubled as compared with 
pre-war prices. That is by no means the case with 
many of the machines of the more ordinary sort 
shown at the Building Trades Exhibition. 

The reason why manufacturing for stock was 
unpopular in the past was that the details in the 
design of wood-working machines even in the case 
of the ordinary general purpose types were 
constantly changing, and the adoption of stan- 
dardised types, turned out on what one may ‘call 
semi-mass production principles, might well leave 
the manufacturer who employed that method some- 
what behind the times, unless he were to go to the 
expense of scrapping his jigs and altering his stan- 
dards fairly frequently. In any case, this method 
of manufacturing wood-working machinery .is a 
factor to be reckoned with at. the present day, and 





it is clearly demonstrated at the Building Trades 
Exhibition by the very different prices which are 
asked by the various makers for what is virtually 
the same machine. As a matter of fact, there is an 
extraordinary variation in the qualities of some 
of the machines shown, but it is by no means in every 
case that the difference in the price is to be accounted 
for by a different process followed in the manufacture. 

Of circular saw benches there is a great variety. 
Twenty-nine of them are shown, and among them 
there are but few of the ordinary plain bench type. 
Certainly, judged by its numbers, the dimension 
bench with two spindles, carrying a ripping and a 
cross-cutting blade respectively, and with canting 
table, is the most popular. There are several roller 
feed benches, mainly of the radial-arm feed type. 
Generally speaking, there is particularly 
striking in the way of novelty with regard to the 
saw benches, though there is strong evidence that 
the designs of some have been altered to bring them 
within the Home Office safety regulations, without 
adding much in the way of extra attachments. 
It is a moot point whether they have been i 
in the process. In appearance, at all-events, the 
reverse is the case, and certai some of the 
safety guards exhibited would badly hamper the 
sawyer in his work. 

The most noteworthy novelty in the way of cir- 
cular saw benches is the new “ straight line i 
bench,” shown by Messrs. Thos: White and 
of Paisley. In this machine the saw is above 
the table, and is regulated i downwards 
so that the teeth just pass through the material. 
This is theoretically and actually the best method 
of cutting with the circular blade, a8 the work done 
on the rim of the saw is always the best. The material 
is fed through the saw on a travelling chain, which is 
in effect a travelling endless table made up of a series 
of rubber pads, and a further propelling influence 
is afforded by horizontal feed rollers i 
before and behind the blade and acting on the upper 
surface of the wood. In order that the saw may cut 


clean through the material the extremities of the| but torsional 


teeth pass into a shallow lead trench in the centre of 
the travelling chain, perhaps jin. below the table 
level. 

The travelling chain has two great advantages 
over any other. The first is that travelling always 
in a straight line parallel with the blade the straight- 
ness of the cut is no longer dependent on the adjust- 
ment of the fence. In fact, for some classes of work 
the fence can be dispensed with altogether. The 
other advantage of the chain feed is that the shortest 
of material can be fed through the machine without 
mishap or check, and one does not have to worry 
about the gaps between the feeding-in and feeding- 
out rollers where there is no propelling effect. The 
fence can be used indiscriminately on either side 
of the blade, and no part of the blade is visible, all 
adjustments for the cut being regulated instan- 
taneously to a graduated scale. The feed is in- 
dependent of the saw spi and is driven by a 
separate motor. The of this machine is to 
improve the quality of the work very considerably, 
as with a blade in proper order the edges of the 


these machines lies mainly in the ingenuity of the 
various new devices for tenoning, dovetailing, housing, 
&c. The most interesting of these is a device shown 
by Messrs. Perkin and Co., of Leeds. It is an appli- 
ance by means of which any ordinary vertical spindle 
moulder can be made to do housing and recessing 
work, which has hitherto been looked upon as the 
prerogative of machines with an overhead spindle. 
There are nine four-side planing and moulding 
machines, mostly of the lighter types, but Messrs. 
Robinson and Messrs. White are both showing 


‘high-speed machines embodying the features recom- 


mended in the articles on “‘ High-speed Planing,” 
which ap in Tae EnGrveer on October 12th, 
19th, and 26th, 1923. 

The Dominion Company of Halifax is showing 
@ curious combination machine, viz., an irregular 
spindle moulder and a fret-saw in one. 

There are ten tenoning machines, many of which 
bear a strong family rese to each other, 
and the improvements consist mainly in better 
arrangements of the spindles and countersha(ts, 
reducing the effort in moving the tables by ball 
bearing runways, and improved means of rapidly 
clamping the material. 

Thos. Robinson and Sofis, Limited, who have 


‘|}@ very complete set of maehines on their stand, 


make @ feature of two very interesting inventions 
of ‘théir own. The first is their patented method 


»| of mounting saw spirtdles by means of which the 


le speeds can be increased and the quality 

the work improved. In this invention the rear 
ball bearing is carried on a steel sleeve or tube through 
the centre of which, and clear of it, the saw spindle 
passes. This sleeve projects into and supports 
the driving pulley, the outer boss of which is keyed 
on to the end of the saw spindle. This arrange 


ment has the effect of relieving the saw spindle o/ 
the strain oceasioned by the pull of the » Which 
is transferred entirely to the steel bush. Thus, 


no matter how tight a belt tnay be, there is no danger 
of prerin| the spindle, which is relieved of all 
stress. ‘The loose pulley revolves on 
@ separate short spindle of its own, consequently 
there is no friction on the saw spindle when the 
machine is not cutting. 

The other invention of this firm is an improved 
block for hand feed and other planers. One of the 
difficulties and dangers of the hand-feed planer is 
that when any other form of block is used, cutters, 
especially when not quite sharp, have a rebutting 
effect on the material, causing it to tremble or 
“‘ judder "’ as it passes over them, and increasing the 
effort required to hold it in place and effect a smooth 
passage. By merely cutting away a portion of the 
material of the block immediately behind each 
cutter and graduating the curve until it attains the 
normal circle of the block at a point further back. 
@ tendency to create a vacuum is formed and air is 
caused to rush in towards the block through the gap 
between the tables. This simple process causes 
the wood to be sucked down firmly on to the table, 
and the operative is spared the effort of pressing it 
down. Thus better work is ensured, and the man 
using the machine has merely to propel and not to 


boards require neither planing nor sand-papering | press 


before glueing up. Further, it increases the output 
approximately four times as compared with the 
work of the ordinary push bench ‘edger with the saw 
spindle below the table. 

Of the plain band saws, of which there are nine or 
ten, there appears to be nothing very striking in the 
way of improvements. There are two or three 
high-speed band re-saws and one band mill for logs, 
and a reciprocating log cross-cut saw working with 
& strained blade. ; 

There are forty-three planing machines, of which 
sixteen are hand-feed surfacers, seven panel rs 
and eleven combinations of the two. Curiously 
the greatest variety in the design of these machines 


isto be noticed in the ing machines, which range 
from massive maehines weighing a couple of tons or 
liemeh' 3 


more down :to -@ miniature machine, which 
literally can“be: picked up r the-arm and carried 
about with its motor and set to art ame 6 
out ‘as.Jong as Soret electric 


socket 

oe sesh in deo ekiniee to and smal;forms. 
is one of the most ae kewe coucgnd a ale 0 
The larger sizes Magee Ewe ~ 
functions of oes 


incomplete. 

“It is @ sign of the times that there is not a single 
sample of the trying-up machine in this Exhibition, 
just as ‘there is not a single frame saw. Another 
very familiar machine which seems waning in popu- 
larity is the general joiner. A few firms, it is true, 
are showing a combination wood-worker more or 
less well adapted for the same functions, but these 
machines are all of the simplest types, and there 
is not one of those elaborate four-side joiners which 
the medium and small builder used to-:swear by 
a few years ago. 

There are no less than seventeen moulding and 
shaping machines for irregular surfaces. Of these, 
fourteen are of the single vertical spindle type, 
while two for shaping and recessing have the spindle 
overhead, and one only is of the “ elephant’’ type 
with upper and lower. spindles, The novelty .in 








Several firms are showing small bench planers 
and saws, and one is showing a bench band saw. 
These miniature machines, which, as in the case 
of the hand-feed planer already referred to, can be 
moved about anywhere with great ease, are becoming 
a real factor in the outfit of the small builder, the 
patternmaker and sawyer who has odd jobs to do. 
Developments in direct electrical driving are very 
noticeable at this Exhibition, and an interesting 
application of the flexible drive for boring, planing. 
sanding and rubbing is shown, as is also a set of 
machines on the lawn-mower principle, for planing, 
sand-papering and rubbing irregular floors, whether 
when new or worn. 

Altogether this Exhibition shows many marked 
improvements in wood-working machinery. This ix 
partly due to the fact that two years have elapsed 
since the last one, but it is mainly to be attributed 
to the fact that these particular two years have been 
unusually prolific in new designs, if not so much in 
striking and revolutionary inventions. This is because 
until 1922 the fictitious post-war boom had not 
entirely subsided, and in the slack period that followed. 
our manufacturers have had time to devote their 
energies to improving their patterns, for which there 
had previously been but little opportunity since 1914. 





In 1913 the Laneashire and Yorkshire Railway Company 
obtained powers to prevent the improper use of railway 
carriages. Those powers have been of great use to the police. 
Dirty and verminous persons on the other sections of the 
London, Midland and Scottish Railway, who use railway 
carriages as sleeping places, cannot, however, be proceeded 
against. On the Lancashire and Yorkshire section there 
were, however, thirty prosecutions last year, of which 
twenty-nine Ited in convicti It could not be said 
that there had been fewer cases of the improper use of 
railway carriages, but offenders could more effectively be 
dealt with. In its Bill now going through the House of 
Commons, powers for the whole of the London, Midland 
and Scottish system are beimg sought, but the Home 
Office requested that they should not be granted unless in 
the public interest. This request resulted in the Select 
Committee deleting the clause. 
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Railway Matters. 


We often see the engine that figured in the opening of 
the Stockton and Darlington Railway—-now safely housed 
in the British Empire Exhibition——referred to as Loco- 
motion No. L. This ee hel its name is Locomotion, 
with the‘nameral I above 

AN improvement, mueh appreciated by business men, 
has been made in the train service between Newcastle 
and Hull, The 12.10 p.m. express Newcastle to York 
yoes on to Hull and returns thence to Newcastle vid 
York at#@45. “Both trains have a restaurant car. 


ir was stated idi-this column on the Mth ult. that the 
Great Western Railway Company was seeking authority 
to abandon the sanctioned by the Callington 
Light Reilway of 1900 and 1908. An intimation 
from the Ministry of hy aly on the 31st ult. shows that 
consent to this course has been given. 

\n unasual incident occurred On the Central London 
Railway between the Chancery-lané and Post Office 
stations @m the evening of the 10th inst. Some deposits 
ot dust from the running and conductor rails and the 
contact shoes were set on fire, presumably by an electrical 
«park, and smouldered. The resultant smoke caused the 
oflicials to stop the trains until the smouldering was put out 
by sand. 

ne Camden Town Extension, which includes six tubes 
wa two double junctions, between Euston and 

lown Stations on the London Electric Railways, will be 
opened for publie traffie on Sunday next, the The 
tunnels of the City and South London Railway from Euston 
to Moorgate-street have been and will now take 
a through service of trains between and Moorgate- 
street. The work was described in Tar Enorveer of the 
lth ult, 

(uk mueh-diseussed railway scheme from Valparaiso 
to Santiago, vi@ Casa Blanca, is once more to the fore. 
Experts have reported in favour of an fhilway of 
the same gauge asthe électrified State line between 
Valparaiso and Santiago. The new line is to have two 
branches, one to connect with Mellpilla, thus shortening 
the distanee between Valparaiso and the newly developed 
port of San Antonio; the second branch will run to Tala- 
gante, and join the central line to Santiago at Paine. 


‘Tue final report of the court of inquiry as to the griev- 
ances ofthe tram men was issued on the 11th inst. The 
strike i 
trated on the Lndon Traffic Board 
little interest. 
ever, be on metihnwe in our : 
no satisfaetory and abiding solution of the difficulties of 
the tramways undertakings can be reached unless the 
tramway industry is considered in relation to the wide 
problem of passenger transport in London. We are also 
of opinion that the best interest of the public would be 
served if all services of passenger transport were so regu- 
lated that, instead of being largely competitive, they 
were complementary.” 

THE career of Mr. A. H. Smith, the president of the New 
York Central, who, as announced in these on March 
28th, was killed when out riding, was one of those of which 
Samuel Smiles used to write. He started as a 
boy when fourteen years of age on the Lake Shore and 
Michigan Southern—a New York Central subsidiary—and 
became a clerk. After five years’ clerical work he reeog- 
nised jts limits and so entered the construction gang, 
and when twenty-seven was foreman of bridges. He was 
suddenly selected to be a divisional superintendent, and 
was in charge of one after another of four divisions until 
he was thirty-eight, when within three months he was, 
first, assistant general superintendent and then general 
superintendent. Two years ‘later he was the general 
manager, and when fifty-one became the — He 
was only sixty-one when he was killed. 


MENTION was made in this column on March” 28th of 
some of the benefits of the common user of railway- 
owned wagonsy «Mr. Jenkin Jones, whom we were 
quoting, also gave the following figures as to oil-lubricated 
wagons':—At June 30th, 1918, of all the-London and 
North-Eastern wagons in common user 40 r cent. 
only had oil axle-boxes. By June 30th, 1923, this number 
had been increased to nearly 60 per cent. These figures 
do not inelude“North British end-door wagons, the great 
inajority of which are confined to working in Scotland. 
-\t the rate at which the grease axle-boxes are now falling 
out, it aay be anticipated that in twelve yéars’ time 
there Wii Se gacany gti a Ce 
North-Eastern Railway. On the § 
70 per cent. of the common user wagons have-oil axle- 


percent of wagons 
33 in 1988 t 44 in 1923. All renewals-are being ‘fitted 


with oil boxes, and grease-boxes are expected to disappear 
within the next seven years. 


veding Se Ist ee the bes gh 

a chance to the requirement 

Railway Act of _— to og tendies, 1914, a schemé for 
the elec of the Tilbury ay had not heen 


complied with. “Mr, H. G. “Burgess, after sho ‘how 
the war, Government control and grouping aittteultios 
had delayed the of 


better convert 
passenger station. Mr. 
‘that a better service could be given. with 


the best service. He undertook, however, that the 
Southend Corporation should see a scheme by September 


way data regarding — charcoal iron were chiefly 
for comparison in 
problems. It was, 











. the scheme, - 
that his Sagem helenae ton use SS : 
which belonged to the and ~ Noi : “4 F 
but co: to its own station at -street or, 





Notes and Memoranda. 
_ ARRANGEMENTS are being made by the city administra- 
tion of Vancouver to replace the old incline railway on the 
side of the mountain by a power lift at an approximate cost 


of 125,000 dollars. 
Tae new Severn Tunnel ventilating plant, which has 


been started up, consists of a fan of the 
ne ” type and 6 horizontal fitted with 
drop valves and forced 5 : 


In an article in the Jowfnal of the Engingors’ “Glub of 
Philadelphia, Mr. G. M. Basford says that edntinueus rans 
of 825 miles are now made by oil-b ee 
and runs of over 500 miles with.coal b 
type engines are operating continuo: ‘over 484 tile 
districts with gradients of | . 14 per cent. ifi one diréction and 
1.55 per cent. in the other direction, thirteen and 
fourteen steel passenger cars. These engines deve 
3500 indicated horse-power with a weight of 98.5 Ib. per 


horse-power. 


shoccecess to 18 8. Hunter, saeeiees ot, becine in the 
ietorian Mines Department, the ~bfawn coal seams ‘at 
bra vary from 10ft. to nearly «8@ft. in thickness, 

the quality is excellent. 5 through the Otway 
there are smal] seams o fh oye, hme from 4in. 

to Sin. thick, and at Apollo Bay there are seams up to 
18in. thick, but all, instead of lying flat, stand my ed 
and are unworkable. In no part of Victoria is al 


; quantities, but the 
new 


that it will-find deposits of 
brown coal which might prove extensive. 
THe latest train ie oh eS the Canadian Railways 


and 

Chicnes. io de slenreation ‘ca: tenn ate 
loud spéaker, eight pairs of headphones are attached 
to the set. This style of equipment will be standardised 
throughout the system. The Transcontinental trains 
of the Canadian National Railways are now equipped 
with receiving Baa and all the important 
trains will be similarly as early as possible. 
Le wie mrngerSamone waned ys, in addition to utili 

stations, have a oat 
Grellsinting station of their own in Ottawa. : 


APPROVAL of a new type of safety device, a “ self- 
rescuer,” as a means of escape for persons 
perce eaught in mine or other atmospheres con- 
m monoxide, has been given by the American 
Diopartessns of the Interior. The self-rescuer consists 


_ofa size canister with mouthpiece directly 
with granular fused calcium chloride and cranular 
hoolamite—mixture of special copper oxide end man- 


ganese dioxide—-which causes carbon monoxide in air to 


harmless carbon dioxide. Cotton filters for removing 
amoke are also included in the canister. The self-rescuer 
and a nose clip for closing the nostrils are enclosed in a 
hermetically sealed brass case to prevent deterioration 


until used. The weight complete is about 1 lb. 5 oz. 


se ey eS ee ee ee 


of Engineers, Mr. J. A. Vaughan an prt waren 
he had used for detecting the 


upon utilisation of the heat of oxidation of reanns 
monoxide by means of the catalytic action of. cértain 
granules. The heat thus produced is 
communicated to a bi-metallic strip; whereby it. assumes 
asmall curvature. One of the electrical contacts is@arried 
upon another similar strip, which acts as a compeénsator 
for ‘a@ny changes in 86 that the | 
two contacts are always at ; apart, what- 
ever the-prevailing te 1 
be. The Mgeance apart of te somtects i adjunted by 
means of a fine screw, and circuit is completed by the 
bending of the bi- enctalle ale Wane to the heat 
of oxidation. When this bending is sufficient the circnit is 
complete and an electrical bell is caused to ring. 


produced in‘the United States is made’ in blast-furnaces 
wae ee some furnaces are on charcoal. 

The charcoal iron is usuélly manufactured. fer, special 
uses, euch as 4a" piltasht sheler wehisles. Te 


study of~ blast-furnace 





;& hard bhie-black Vana> 
dium shale carrying as much as 13 per cent. vanadium 


in com air. Tho priasiglo af te appease aguas ‘Tilting 








Miscellanea. 





i 
shores and islands of Trap Lake, Ontario. 


Tue new power alcohol, ether and fusel oil works at 


Salt End, Hull,-started operations last week. 


“ir is proposed to build a new copper works and by- 
— plant on the south bank of the Tees at Middles- 


Tae Wolverhampton Corporation Tramways Depart- 
ment has decided to convert another route, that towards 
Bushbury, to use trolley omnibuses. 

Tue presidency of the Engineering Institute tof Canada, 
made vacant by the death of Mr. W. J. Francjs’at Mon 
treal, will be taken by Major George Alexander"Walkem, 
of Vancouver, senior Vice-president. 

Tue Fremantle H Trust is proceeding with the 
work of dredging the i harbour, so as to give a depth 
of 36ft. at low water, end the work is sufficiently advanced 
to enable the largest ships trading to Australia to berth at 
either Victoria or North quays. 

. Tae irgh ore from Algeria to Great Britain 
during the ditst two months of the current year totalled 
216, 516 toni, as with 122,067 tons in the corre- 
ing period last year. The claret figures for 
ase exports from Tunis were 61,079 'tena 1924 and 
34,713 tons im 1923. 
. Tae Faraday Medal of the @ Blectrical 
will be presented to Dr. 8. = de Ferranti o1 
y, April 24th, at 6 p.m., on whieh date Mr. ¢: 
Semenza, of Milan,. will deliver the fifteenth Kelvin 
Lecture, and Will take as lis subject “ Kelvin and the 
Economics of the Gonanatiet eepetnaition of Blectrical 
Pnergy.” 


Ax Ah anna! sot 0 he Mncherter Stony |r 


Association resolutions wert” authorisiny the 
Committee, if-it should think fit, to the incorpora- 
tion of the Association as a y limited by guarantee, 
but without the addition of word “ li ” to its 


name. It is stated-in the report that since the foundation 
of the Association in 1854, “no preyenteble explosion 
ever oceurred of*any boiler which has carried the 

4 iation’s guarantee and certificate of safety." 
At a meeting of the members of the Manchester 
of Comméreé; held on Monday iast, Sir W 
Clare-Lees proposed, _— ‘Board unanimously adopted 
@iresglution® in which it wasset out that, recognising 
that an adequate appreciation of the post-war develop 
ment of Otir industries could only be arrived at by the 
collection of a body of information such as that secured 
bya" tensus of production, it welcomed the decision 
of his Majesty’s Government to take such a census in 
respect of the year 1924, and affirmed its readiness to co 


unite with the oxygen at ordinary temperatures, forming | operate with the Board of Trade with a view to rendering 


the results of the inquiry as valuable as possible to industry 
generally. 


Tre Canadian Pacific Railway Company has recently 
despatched on a journey through the United Kingdom a 
exhibition vehicle with the object 
of bringing the resources and opportunities of Canada and 
‘the facilities offered by the railway before the 
of the people of this country. The chassis is of the 
“Stevens standard 2-ton type, on which is mounted 
@ epecial body van, the sides of which are hinged so that 
‘they ‘ean be folded to display examples of Canadian 
produce, &c. A portable kinematograph displaying appa- 
ratus forms part of the equipment, while provision has 
been made for the electric lighting of the displays when 
exhibited at night. 
‘\ Zim Board of Trade has certified that certain statutory 
regeilations which have been approved by the Japanese 
vernment relating to overloading, so far as regards the 
‘assignment of load lines to Japanese ships, are equally 
eftective with the correspo regulations in force in 
this country respecting the assigament of load-lines to 
British merchant ships.’ An Order in Council, dated Marc}: 
2ist, has therefore been made, directing that.on prooi 
that Japanese ships have complied with the aforesaid 
Japanese regulations, such ships shall not, when in ports 
Sf the United Kingdom, be liable to detention for non- 
liance with the provisions of the Merchant Shipping 
“relating to overloading, nor shall there arise any 
Jiability to any fine. er penalty which would otherwise 


avis’ for non- -contipliance with those provisions. 


Tnx report presented to the Faraday Society on Monday 


eonterning the great explosion which took place at Oppau, 
in Germany, in 192), ri “not throw muth+light on the 






cause of the ‘The report, which was ‘compiled 
by the Gare tery’ at Woolwich, was intro 
duced ayotort whg said that the investi 


‘arte roa: salt, aiamonium sulpho-nitrate, 
‘ . Showed that it “was iiftipossible to detonate 
-even under the most compression 
ex Uy tie eas al an ease ‘initiators. It was 
impossible to come to any definite conclusion as to the 
‘cause of the explosion, but among the least unlikely was 
the existence in the store; Log Ae beg oversight or accident, 
of pockets of unmixed hitfate..The general conclusion 
was that the double salt is ae cafe, in reasonable quan- 
tities, for use as a 





A €0-OPERATI t has | between 
‘the British. © sand the United 
: ‘the: Interior, whéreby the North- 
West - t Station at "Ste il assist, the first- 


le to. the production ot 


| rey iron irom wong’ or stests wilh include 


SBservartone on The Felklion of chiar StS produtt, methods 
of controlling the composition of the product, power con- 








va next, in time to be embodied in a Bill for the session 
of 1925. 


oxide and 4 to’5 per cent. sulphur. The main mineral 
is patronite, which is grethlah-black and contains 19) 


| to 24.8 per cent. vanadium oxide. 





sumption, costs, &c. The furnace is of the Greene 
(Heroult type) three-phase, acid-lined and of 3000 Ib. 


capacity. 


A LARGE deposit of soapstone has been found on the 
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LOCOMOTIVE BROILER REPATR WORKS AT BISCHEITIM 


(For description see page 405) 


TUBES ROLLING FROM ONE MACHINE TO ANOTHER 
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Tuacker, Semvc anv Co., | 


Queen - 


| locomotives themselves, largely increased respon- 
| sibilities, we are not. disposed to regard that as 
a convineing argument for divorcing the work of | 
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The Control of Locomotive Running. 


*“Suovrp the Traffic Department control loco- | 
| motive running ? ” is the question which Mr. H. A. 
| Watson sought to answer when reading his interest- | 
ing paper, entitled “‘ Organisation of Traffic and 
Locomotive Departments in Relation to Running,” 


past, and we still think after reading Mr. Watson’s 


the last word has not yet been said upon it. 


sidered to be the officer responsible for the con- 
struction, maintenance and operation of the 
| locomotives. It was he who supplied the power, 

|complete with men, to the Traffic Department. 
| Under such a system, and acting under the Loco- 
| motive Superintendent, an assistant—a locomotive 

| engineer specialising in locomotive running—was 





one shilling per line for | yrovided, who, on the larger lines at any rate, 
eS eee thane | became known as the Running Superintendent, 
* | and was supported in turn by Divisional Superin- 


tendents, who had control of certain sections. 


That organisation has advantages which, so far | 


|as we can see, outweigh any of the shortcomings 
with which it is eredited, and the reasons advanced 


| for relieving the Locomotive Superintendent or 


Chief Mechanical Engineer, as we now know him, 
| from any work so far as the running of the engines 
is concerned, 
Chief Mechanical Engineers have in all the mecha- 
nical appliances now employed other than the 


12) 


; 5 
. 415) 0 


. 419 | 


before the Institute of Transport on the 7th inst. | 
It is a question that has been before us for years | 


carefully reasoned arguments on the subject, that | 


leave us cold. Granted that the} 
| suggest that such a matter demands serious con- 


| 
| 
’ 
| 
| 


| sideration. 






| should not only maintain the engines, but manage 
| the running as well, acting for the former under 
‘the Mechanical Engineer and for the latter under 
‘the Operating Superintendent. In other words, 
the running shed foreman, or whoever may be in 
charge, is to hold an appointment which is, in 
effect, almost exactly similar to that of the Chief 
Locomotive Engineer who controls the enginemen, 
thus re-creating in a small way the very same state 
of affairs which the advocated system seeks to 
| terminate. We do not for a moment pretend to 
say that the running of the locomotives by the 
ting officers cannot be satisfactorily accom- 
| plished, but we can plainly see that the position in 
| the Running Shed is fraught with dangers, and the 
foreman in charge would be in a difficult position. 
|The Operating Department is interested in the 
} engine only when at the head of its train; the 
Mechanica! Engineer is at all times interested, and 
his anxiety is not only concerned with the proper 
handling of the engine by its crew, but also with 
| its proper repair, and its condition when passing 
= | from the engine terminal into traffic. The efficient 
handling of locomotives is in itself a most important 
matter ; in fact, too great a point cannot be made 
| of it, and the passing of enginemen for their duties, 
and the subsequent supervision of their work can 
hardly. be in safer hands than those of the Chief 
Mechanical Engineer. It is an engineer's work to 
see ‘that mechanical appliances, be they locomo- 
tives or others, are properly handled. We do not 
think the fact that drivers when on the road are 
in the main, working to the instructions of the 
Traffic Department, affects in any decided manner 
the arguments we have advanced in support of 
the old system. 

We have considerable regard for the points 
made by Mr. Watson with reference to the 
|status of signalmen, crane drivers and others 
|who operate apparatus maintained by depart- 
| ments other than those to which they themselves 
| belong, but at the risk of being accused of 

| seeing a distinction that is without a difference 
| between those cases and that of the locomotive 
| and its personnel, we express the opinion that whilst 
'the new system may have advantages, they are 
more than counterbalanced by the advantages of 
ithe old. In the management of locomotives 
the various aspects of design, construction, 
maintenance and handling, are so bound up each 
one with the other, that a system which keeps the 
control of all functions under one head, must in 
the end give better results than a method of control 
| which may add certain additional difficulties to an 
already complex problem. 


Up to comparatively recent times, the Loco- | 
motive Superintendent was, without question, con- | 


Base Metal Supplies. 


ATTENTION has recently been called by respon- 
sible authorities to the fact that our supplies of 
base metals—i.e., of the non-precious non-ferrous 
metals—are very far from unlimited, and that, in 
fact, even at the current rate of consumption we 
may look for the approaching exhaustion of some 
of them, among which lead and copper are specially 
mentioned, in rather less than a hundred years. 
We have, of course, grown accustomed to predic- 
tions of this kind im regard to the world’s coal 
supplies, and still industries entirely dependent 
upon heat and power derived from coal remain 
unchecked. That we are, in this respect, more or 
| less squandering the heritage of coming generations 
| does not seem to trouble us, and no doubt the non- 
ferrous industries will suffer no hindrance from the 
warning in question. Nevertheless, we would 


In the first place, fuller inquiry as to 
the soundness of the data upon which such an 
estimate is based seems desirable, but if we find 
them to have a really substantial basis of fact and 


construction from that of operating locomotives. | to be built up on sound reasoning, a series of 


The locomotive engineer in practice is assisted by | | further problems arises. 


It may perhaps be said 


other officers, each one of whom is responsible to | | that what is likely to happen a hundred years or 


the Chief for the various types of plant, hydraulic, | 
electric, and others which come under the Depart- 
ment, and quite reasonably so. Why not a Running 
Superintendent as well ?” Mr, Watson holds that | 
such an official adds another department under the | 
General Manager. But he need not do so if he| 
continues to report to the Chief Locomotive Engi- 
neer, who, in turn, reports to the management. 
In supporting the handing over of the control of 
the enginemen and others, even to the Locomo- 
tive Inspectors, except the running shed fitters to 
the Operating’ Department, it is admitted that 
difficulties are to be encountered, one of which is 
the status of the engine shed foreman. In order 
to get over this trouble, dual control is rightly dis- 
credited, and it is suggested that the shed foreman 








more hence need not trouble our industries very 
seriously at a moment when they are struggling 
against more immediate difficulties. In a limited 
sense and from a somewhat narrow point of view, 
that may be true enough, but there is a more 
pressing ‘consideration. If we are, really, so near 
‘the limit of the world’s resources in these metals 
that virtual exhaustion will occur within a cen- 
tury, we must be very much nearer the point where 
the increasing scarcity of these materials will 
begin to, bring about an important increase in 
prron, and that is a condition which may well be 

expected to exert an influence on the non-ferrous 
metal industries, even in our own time. 

If that untoward event occurs, what is the way 
The question has two different aspects, 
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which require separate consideration. In one 
sense this is a world-wide problem, one which, 
apart from special conditions, is likely to affect the 
whole of the world’s industry in a similar manner ; 
that is to say, the rise in price of non-ferrous metals 
will be felt throughout the civilised globe. Its 
effect on engineering industry and technology, 
however, is likely to be profound—how profound 
our recent war-time experiences of the effects of 
shortages of certain metals will suggest. The 
problem would thus seem to call for a co-ordinated 
world-wide effort at solution, and since such pro- 
blems are often long in the solving, it is eminently 
desirable in the interests of the p of engineer- 
ing that the effort should not be long delayed. 
There is, however, a narrower national aspect of 
the case. Incipient shortage of these metals will 
certainly not make itself felt at the same time and 
to the same extent in the various countries of the 
world. Where the resources have been long and 
heavily drawn upon, exhaustion is likely to arise 
the sooner. A stage will be reached, and it ma 
persist over a considerable period of years, in whic 
the remaining accessible supplies of some metals will 
be concentrated in one country or a small group of 
countries which will thus derive great industrial 
advantage from the situation. It may be that such 
advantage will accrue to some part of the British 
Empire, but obviously not to Great Britain, so 
that, sooner or later, we may well have to face the 
darker side of this picture. From this point of 
view, the matter assumes definite national sig- 
nificance for ourselves, and the finding of a satis- 
factory solution of ‘the problem becomes a question 
of very real national importance, and one which, 
although the contingency itself may seem remote, 
yet demands immediate and serious attention. 
Those natural advantages which we enjoy through 
our adjacent supplies of coal and iron have enor- 
mously diminished in our time, partly by the 
increasing exhaustion of our own resources and by 
the development of greater natural resources in 
other countries. We can scarcely hope to restore 
those glories by the discovery of new and unsus- 
pected deposits in our own islands. But the fact 
is that under modern conditions of international 
commerce and world-wide transport, the exact 
location of natural resources is of much less im- 
portance than it was a century ago. What really 
matters is the knowledge that will enable us to 
utilise resources hitherto unsuspected or regarded 
as of little value, wherever they may be situated. 


In this prospective depletion of the supplies of 
non-ferrous ores, there would seem to be reason and 
need for research. Since it is a world-wide pro- 
blem, it is likely to receive attention in many 
countries, and the future advantage will lie largely 
with that nation which discovers how to overcome 
the shortage of non-ferrous metals and which has 
the enterprise to carry that discovery into full 
practical application. It is therefore of the first 
importance that in a race of this kind we should, if 
possible, take the lead, or at the least that we should 
not be left behind. Nor need we fear competition 
in such a question, since in metallurgical research 
we have established our position in the very front 
rank of the nations—by some, indeed, we are 
freely acknowledged as leaders. Perhaps the 
indefiniteness of the problem may at first sight 
appear forbidding, but it is less indefinite than it 
appears, since several plain aspects at once present 
themselves. With a prospect of shortage of copper, 
zinc, lead and tin, we have yet aluminium and 
silicon, to say nothing of lesser-known but rela- 
tively plentiful elements, such as zirconium. 
Aluminium and silicon are already finding widening 
uses, but the problem of production—particularly 
of aluminium—on a huge scale and at low prices 
is by no means solved. As long as we are restricted 
to bauxite and similar materials as a source of 
aluminium, this problem remains unsolved. We 
wonder how great an amount of effort is at present 
being devoted to this particular question? It is 
true that much work has been done and many 
failures recorded in past attempts to extract 
aluminium from its silicates, but we cannot afford 
to be daunted by this record of difficulties, and, 
as we have pointed out, it may at any time become 
a matter of great national importance. Then there 
is the problem of the production and exploitation 
of the other fairly plentiful materials, which at 
present are only slightly used, if at all; while, on 
the other hand, the question arises whether a 
fuller knowledge of iron and its alloys may not 
make it possible to utilise ferrous materials where 
now non-ferrous are preferred. Here, again, there 
is need for investigation along lines which so far 
have scarcely been considered. These are large 


if attacked on something like a national scale. | Cent. higher in temperature than the first. The 


Is it too much to hope that a truly long view may | os of ce Saat Wa to - _ ing 
grid to produce such Zero 10M 1s efiect Vv 


be taken in the hope that our future industrial . ’ 2 , a Dy 
position may be assured upon a basis of discovery | ™8ns- detailed in the original, which are designed 
—not, this time, of material treasures, but of | slyninete the effects, of vibention..2¢i of tem 
treasures of knowledge which should truly, in such | — aaa A.D GUN GE, Th aeeenewring 
a@ case, prove to be power ? Full details of the calibration and ‘preliminary 
testing of the system are to be found in the original 
paper. The flow meter, as the measuring device 
|is appropriately called, was calibrated in a steady 
stream of air, the flow of which was independent|y 
Institution of Mechanical Engineers. | measured by means of an air box provided witi 
|@ circular sharp-edged orifice. It was found that 
AIR CONSUMPTION AND BRAKE HORSE-POWER OF | the two measurements agreed to within one part 
INTERNAL COMBUSTION ENGINES. im 900. The ai box end Sow master were then 
transferred to the inside of a Ford van in order to 
Last Friday evening, at a meeting of the Institu- | examine whether the meter behaved equally well 
tion of Mechanical Engineers held in London, Dr. | when the air flow was not steady but was the actual! 
H. Moss, of the Air Ministry Laboratory, presented | flow to an engine. It was found that the air box 
@ paper entitled “The Relationship of Air Con- | and flow meter readings differed by some 5 per cent. 
sumption to Brake Horse-power in Internal Com- | This discrepancy arose from the formation of vibra- 
bustion Engines ; Road and Flight Tests.” | tions in the air in the connecting tubes, and could 
The air consumption of an internal combustion | be eliminated by damping out these vibrations 
engine is an item of interest by itself and also by | by inserting a small silencer between the flow meter 
virtue of its being a possible means of determining | and the engine. 
the brake horse-power of a motor car engine on the| ‘The flow meter was next applied to a single. 
road or of an aero engine in flight. The relationship | cylinder 40 horse-power Benz aero engine. With 
between the air consumed and the brake horse-power | an air reservoir of 14 cubic feet capacity between 
is governed by a complexity of factors, but Dr.| the meter and the carburetter it was found that 











Moss has found that under full power conditions 
and with air petrol ratios lying between 11 and 


nearly proportional to the air consumption. 


car engine would provide valuable assistance in 


conditions. 
The method of measuring the air consumption 


H. L. Callendar, and has been used by several others. 


trical energy which is required to heat a stream of 





14, the indicated and brake horse-powers are very | 
It | 
therefore follows that a simple means of measuring | 
the air consumption of an aero engitie or a motor | 


the investigation of the outputs under actual running | 


adopted by Dr. Moss was originated by Professor | 


It consists simply of measuring the amount of elec- | 


| errors arising from the variable velocity of the ai: 
flow were eliminated, and that the meter gave the 
correct mean value of the flow. A larger size of flow 
meter was then constructed and applied to a six- 
cylinder Siddeley ‘‘ Puma’ engine— inal output 
240 brake horse-power at 1400 revolutions pe: 
| minute. The flow meter wes calibrated as before 
in a steady stream against an air box and was subse 

| quently applied to the *‘ Puma” ine Tun on the 
| bench. In the latter test the readings were checked 
against simultaneous air-box readings, and it was 
found that the steady stream calibration applied 
to the engine trials with an error which did not exceed 
1 per cent. On the bench test it was found that at 
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fluid through a given interval of temperature. In 
our issue of August 4th, 1922, a description will be 
found of a practical application of the same prin- 
ciple in an article describing the Thomas gas meter. 
The theory of the method is not difficult to follow. 
If a resistance of R ohms with a potential difference 
of V volts across its terminals be inserted in a steady 
current of air-flowing at the rate of W grams per 
second, the energy developed as heat in the resistance 
will be V?/R joules per second, and the energy added 
to the air will be J S Wt in joules per second where 


heat of the air, and ¢ the range through which its 
temperature is raised by the heat received from 


we have W=V*/RSJt. If 8 be taken as the 
specific heat at constant pressure and as being sub- 
stantially constant at all temperatures _and pressures 
likely to be met with, J S becomes a constant, and 
on the metric system is numerically equal to 
4.18 x 0.24, or very approximately unity. The 
equation thus simplifies to W = V*/Rt. If the 
material of the resistance has no temperature co- 


rise, is chosen at some given value, say, 1.5 deg. Cent., 
then the equation becomes W oc V*, that is to say, 
the air flow is proportional to the square of the 
voltage which must be applied to the resistance 
to raise the flow 1.5 deg. Cent. in temperature. 

The instrument used by Dr. Moss. is indicated 
in the accompanying engraving. On each side 
of # heating grid J K is a resistance thermometer 
BD,CE, By means of a connecting wire the two 
thermometers are used as two arms, F DB and 
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J is the mechanical equivalent of heat, 8 the specific | 


the resistance. These two quantities being equal | 


efficient R is constant, and if t, the temperature | 





ELECTRICAL METER FOR MEASURING AIR FLOW 


full or slight throttle the brake horse-power lay 
between 1.08 and 1.07 per gram of air per second. 
When the engine was severely throttled down, how- 
ever, the value fell to 1.04. 

In some preliminary flight tests it was found that 
the conditions for the operation of the device were 
considerably steadier than on the Ford van, and 
that the presence of the flow. meter reduced the 
engine speed by only 10 revolutions per minute 
and the air speed by but 1 per cent. 

From a variety of tests made during flight at 
various altitudes up to 14,000ft., it was deduced 
that the indicated horse-power of an aero engine 
is very nearly proportional to the density of the air 
at the flying level and that the air consumption, 
as measured by the flow meter, should give the 
brake horse-power with a possible error of less 
than 2 per cent.” It is particularly noted that when 
an aero engine is throttled down to half power on 
the ground the conditions are not quite the same as 
those experienced when the power falls to one-half 
as # result of altitude conditions, and that further 
experiments are required to establish a more exact 
relationship between brake horse-power and air 
| consumption. 

Mr. J. L. Hodgson opened the discussion, and 
pointed out that one of the great merits of the air 
meter used by the author was the fact that its readings 

| were not affected by pulsations in the air column, s0 
| long as they were of moderate extent. If the pulsa- 
| tions did not carry the heated air back to the first 
| thermometer again, the readings would be unaffected. 
| In contradistinction to this, the orifice method of 
| measuring air necessitated the complete damping 


F EC, of a Wheatstone bridge, the point F being out of any vibrations in the flow. Another advantage 
found experimentally and being such that with | of the electrical meter was the fact that it gave 
no current in the heating grid there is no deflection | directly the weight of air passing, although any water 
of the galvanometer needle. In this condition | vapour in the air would affect the readings. On the 
there is a small heating effect derived from the | other hand, with an orifice meter, it was necessary 
current flowing in the thermometers, and this fact | to take account of the temperature and pressure of 
prevents the point F being fixed otherwise than the air in order to obtain the mass. The chief dis- 
experimentally. In use the terminal F is discarded | advantage of the electrical meter was, he said, the 
in favour of the terminal H, the resistahce FH | cost of the current used by the heating element, which 
being chosen such that no deflection of the needle | might be as much as £1 a day when metering 700,000 





problems, many of them only hopeful of solution 


will oceur when the second thermometer is 1.5 deg. | cubic feet of gas per hour. This disadvantage did not, 
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however, apply to Dr. Moss’s instrument, the current 
consumption of which was trifling. Mr. Hodgson 
described a receiver with flexible diaphragms, which 
he had used for damping out the pulsations of the air 
flow in testing a motor car engine by the orifice 
method. 

Colonel T. H. Tizard recommended the Venturi 
tube as an air meter for aeronautical work, on account 
of its simplicity. He had, he said, tried it on the 
choke tubes of aero engines and secured consistent 
results, while the pulsations in the air flow did not 
seem to be of very great importance. He admitted 
the accuracy of Dr. Moss’s method, but criticised it 
on the grounds of complexity. The inaccuracies of 
the Venturi tube method ought, he held, to be ex- 
plored by means of the flow meter. 

Mr. A. E, L. Chorlton asked whether the instru- 
ment had to be calibrated at the ground level for each 
engine and each engine setting, or whether one cali- 
bration was sufficient for all engines at all settings. 
He also asked whether the instrument had been tried 
on the exhaust side of the engine. 

Mr. W. Reavell was surprised that the author had 
used a sharp-edged orifice for calibrating his instru- 
ment, and asked the author what coefficient and what 
formula he had adopted. Mr. Reavell preferred a 


parabolic orifice, as it was much more simple to make | 
the calculations required, and had a coefficient of | but that they are not commercial enough. Most of 
The electrical system of | 


almost unity, viz., 0.99. 
metering air would, he thought, be very good, if it 
could be shown to inspectors that it was reliable, but 
account would have to be taken of the moisture 
content in the air. 

Mr. L. A. Legros commented on the general prin- 
ciples adopted by the author, in view of the fact that 
aero-engines were always run at practically full load, 
whereas a motor car engine had to operate over a 
very wide range. He suggested that experiments 
should be carried out on the relationship between 
torque and air consumption at high speeds. A know- 
ledge of this air consumption would be of special help 
to carburetter makers. 

Captain H. Riall Sankey expressed curiosity as to | 
the method adopted by the author for converting | 
indicated into brake horse-power. The deduction | 
from the indicated horse-power of a constant figure | 
for the frictional and other losses as determined by | 
motoring the engine round would lead to an absurdity 
at no load. 

Mr. W. H. Patchell said that the Thomas electrical 
meter had been used in Detroit in 1914 for measuring 
the air supply to boilers. The results were practically 
the same as those obtained with a nozzle. 

In his reply, Dr. Moss said that normal amounts of 
water vapour in the air did not materially affect the 
meter readings, but the device could not, of course, 
be used if the machine were run into acloud. He had 
not tried the instrument on the exhaust, as the 
specific heat of the exhaust gases was so variable. 

At the close of the meeting Lieut.-Colonel Kitson 
Clark exhibited a model he had borrowed from the 
Leeds Museum, which was believed to be Smeaton’s | 
own model for the foundations of Eddystone Light- | 
house. It was made of wood, and indicated plainly | 
the form of each of the stones used, besides the means 
adopted for keying them to the sloping face of the | 
rock, 
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Modern English Architecture. By Caanies MaRRi0TT. 
London: Chapman and Hall. Price 21s. net. 
THs is a book on architecture for the general public. 
With no more knowledge of architectural terms than 
may be gleaned from a desk dictionary, the reader 
may follow Mr. Marriott's arguments without any fear 
that he may have missed the meaning through uncer- 
tainty about technicalities. In his first few chapters 
the author deals with general principles, and in the 
remainder with* modern a rchitects and with specific 
examples of modern styles. But whether he is dis- 
cussing architecture in gross or in detail, Mr. Marriott 
reveals a robust philosophy of the art of building 
which is occasionally a little startling and always 
invigorating. He insists over and over again upon | 
influence of “‘ craft,” as opposed to “‘art,’’ on build- 
ing, and is convinced that Gothic architecture, or at 
least Gothic ornament, resulted rather from the | 
material and tools employed than from the volition | 
of the workpeople. Indeed, he holds that nowadays | 








we make too much conscious effort, that there is too 

much striving after effect, and that we should be | 
better architects if we let the materials and the tools | 
exert more control over design. A longish quotation 
from his chapter on ecclesiastical architecture will | 
give an idea of Mr. Marriott’s philosophy. “ The | 
truth seems to be that in artistic matters you cannot 

successfully make aims of what were originally con- | 
sequences. The Gothic craftsmen were ordinary 

workmen, who became artists by the quality of their | 
work ; Sedding and his collaborators in Holy Trinity | 
were highly cultivated artists who became workmen 
‘by conviction.’ Things are not done that way. 
It is extremely unlikely that the carvers, painters, 
glaziers and metal workers of the Middle Ages had 
any, More conscious convictions about craftsmanship 
than has the modern plumber. The probability is 





| 
| that, like him, they grumbled most of the time and 
slacked whenever they got the chance. What they 
| had was precisely what he has: that dumb conscience 
for the job, resembling the loyalty of the sailor to the 
sea, which comes not by artistic conviction, but the 
sheer, and generally resented, discipline of tools and 
materials.’ But whilst our author holds this view 
| as to the craft of building, he is convinced that the 
architect must be moved by high and definite motives. 
| He feels, for example, that the increasing vagueness 
|about religion bodes badly for the ecclesiastical 
architecture of the future. “It is safe to say,” he 
remarks, “that a building which aims at expressing 
an ideal, however lofty and universal, without 
reference to some definite form of belief will express 
nothing.”” We can imagine that an architect who was 
called upon to erect a building for the accommodation 
of the Third International might find it a little diffi- 
cult to attain that precision of thought and intention 
which is demanded for the attainment of a high ideal. 
When we pass from ecclesiastical to commercial 
architecture, having in the interval skipped over 
several interesting chapters, Mr. Marriott brightens 
existence for us by his comments on the relationship 
between architecture and shopkeeping. ‘‘ Para- 





doxical as it may sound,”’ he writes, ‘‘ the commonest 
defect in shops is not that they are too commercial, 


the shops in our larger cities give the impression of 
being too big for their boots; not so much in mere 
size, but architecturally ; of bolstering up what they 
really perform with the architectural associations 
of what they claim, in a word, they are pretentious.” 
—a remark which recalls Joe Gargery’s criticism, 
“Which I mean ter say as it is there drawed too 
architectooralooral.”’ ‘* Very few modern tradesmen,” 
continues Mr. Marriott, ‘‘ would be content with a 
plain architectural statement of shopkeeping, how- 
ever convenient it might be from a practical point 
of view and good in proportion. The whole conven- 
tion of modern shopkeeping demands the combina- 
tion of catchpenny expedients with the assumption 
that the shopkeeper is a Pillar of Society.” As far 
as the great women’s shopping centres are concerned 
that assertion is, we believe, perfectly true. The 
shop fronts are advertisements ; they take the place 
of the drum, which is the “ ducadme ”’ of the cheap- 
jack; but in the City there is more restraint—s it 
because men are the chief customers ?—and many of 
the shops show a simple fitness for their purpose 
which is in pleasant contrast with the pretentiousness 
condemned by our author. 

Over Mr. Marriott’s final chapter we should 
linger, but that it might be an impertinence for 
engineers to express opinions on the artistic and 
spiritual side of architecture. Our author, however, 
comes into the field where architecture and engineer- 
ing join hands when he approaches the question of the 
influence of material upon building form. ‘‘ Change 
of substance,” he says, “demands a change in the 
proportions in order to produce the same emotional 
effect. Whether we like it or not, we feel the actions 
involved, the * convenience of the workman ’ in pro- 
ducing the form. . Substance, in fact, is the 
link between design and purpose, and no application 
of design to purpose can leave substance out of 
account.”” That seems to us to be a very sound 
observation, despite the fact that it has been con- 
sistently disregarded by architects from the days of 
the Greeks, who imitated wooden beams in stone, to 
the present day, when we imitate stone beams in 
concrete. What is needed for the elevation of archi- 
tecture in concrete is a frank admission of the material. 
It is to be regretted perhaps that it started under a 
false name. Had cement never been called “‘ Port- 
land,” because it resembled Portland stone, had it 
been so hopelessly unlike stone that pretence was 
impossible, it would ere this have found itself. Mr. 
Marriott is far too sensible in his views upon architec- 
ture not to foresee that steel and concrete are “ sub- 
stances”? which may lend themselves to artistic 
treatment, and he has even a good word for machine 
productions used in their proper places. Let us 
close our survey of a book which all who take an 
interest in living architecture will read with a few 
sentences which bear upon this matter. ‘‘ Prophecy 
is rash, but one improvement which may be looked 
for in architecture is the franker use of machine con- 
struction and machine production. We have still 
to find how girders ‘ go” in architectural design and 
the true form of reinforced concrete ; and until we 
do it is inevitable that there should be a gap between 
the engineering and the architectural treatment 
of large buildings. There is nothing to be ashamed of 
in machinery as long as you do not let it master you. 
Its franker use and expression is all the more desirable 
since the prevailing style in our large buildings is 
classic rather than Gothic.” We commend -the 
remainder of the passage to the attention of architects 
and engineers. Just as it is beginning to be realised 
that to get the best out of mechanical piano players 
music must be expressly written for them, so must 
we admit that to use steel and concrete to their best 
artistic advantage buildings must be expressly de- 
signed to satisfy the characteristics of those “ sub- 
stances.”” ‘The French have gone further in that 
direction than we have, and they are producing in 
armoured concrete architectural effects which are 
proper to that form of construction and to that form 


in any doubt as to the “substance” employed. 
They are showing, too, that a real grandéur is. a 
readily attainable with armoured concrete as with 
stone if the proportions proper to that material are 
combined with the fundamental principles of the 
grouping of masses. 


The Modern 
Grorrrey Martrn, D.8c., Ph.D. 
Lockwood and Son. Price 36s. 


Dr. MARTIN is an industrious and versatile writer 
on technical chemistry, and in the present work, 
which is to run to three volumes, he deals with an 
important industry more fully than preceding authors, 
A feature of the book is the frequent reference to 
recent publications and to the patent files, which 
should render it of special utility to the technical 
chemist or engineer. Although many soap works 
are large concerns—one at least will recur to every- 
one at once as of imposing magnitude—the trade can 
be carried on, and successfully too, on the backyard 
scale. It follows, then, that the details of the 
processes are of close interest to many men far outside 
the Peerage, and though the general process of 
the saponification of fats is discussed in innumerable 
works, the volume under notice certainly cannot be 
considered superfluous if only on the score of fullness 
of treatment and of modernity. 

The subject matter is divided into seven sections :— 
I., Nature of Soap and Detergent Action ; [T., Organic 
Raw Materials Used in the Soap Industry; III., 
Inorganic Materials Used in the Soap Industry ; 
IV., Perfuming Substances; V., Manufacture of 
Soap from Free Fatty Acids; VI., Boiling Process 
for the Manufacture of Soap; VII., Household and 
Laundry Soaps. In the last section we find some 
disquieting references to cheap materials used in 
laundry soaps, but it is something for the public 
to know that soaps of any sort are used in these days 
of laundry detergents, of which we shall probably 
hear something in the second volume. In the 
description of the manufacture of caustic soda from 
soda ash it is stated that the lime mud after washing 
is dumped or dried and sold to farmers for liming land. 
This somewhat scanty information might well have 
been elaborated as some progress, at any rate, has 
been made of late in turning it to better effect than 
selling it—more often giving it—to farmers. One 
other point with regard to alkali; in referring to 
the manufacture of soda crystals in British and 
American works, the author gives one to under- 
stand that the addition to the soda ash solution of 
calcined Glauber’s salt in order to facilitate the 
production of large and colourless crystals is the 
universal method employed, and the only analysis 
of soda crystals given shows 2.5 per cent. of sodium 
sulphate. This method, no doubt, is largely used, 
and it is legal to sell soda crystals with up to 2.5 
per cent. of sulphate, but we may say that a large 
amount of crystal soda is made without the aid 
of Glauber’s salt, and only a trace of sulphate is to 
be found in the finished product. 

The section of the book devoted to perfumes 
indicates the extent to which such bodies now find 
application in the soap trade: The reference, by 
the way, to the discovery of so many cheap synthetic 
perfumes makes us wonder whether any of the 
recent factories we once inspected at Grasse have 
gone out of business. The book is well illustrated 
and got up, and should command a wide circle of 
readers interested in the varied aspects of soap tech- 
nology. As a final word, in the interests of accuracy, 
may we say that, as there are ‘no fellows of the 
Society of Chemical Industry or Society of Analysts, 
the letterpress of the author's list of qualifications 
on the title page needs some revision. 


Soap and Detergent Industry. By 
Vol. I. Crosby 
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High-tension Transmission Lines. 
By ERNEST V. PANNELL. 
No. VI. (conelusion).* 
SECTION IV. CONSTRUCTIONAL ELEMENTS. 

Survey.—-In the preliminary survey for a high-ten- 
sion line, the factors influencing the route are quite 
different from those in the case of a railway. Gradients 
and hilly country are usually sought in the case of 
the transmission line, because with the high tensile 
strength conductors now in use, every effort is made 
to construct with the maximum practicable tower 
spacing and to achieve this object the supports must 
be placed on hilltops as far as is practicable. A 
transmission line in the Southern States recently put 
into operation at 150 kilovolts is representative of 
this practice, for whilst the average span on the level 
portion of the route is 800ft., that in the mountain 
sections is nearly 1500ft. Generally, too, the rougher 
the nature of the country, the cheaper will be the way- 
leaves ; in fact, a strip of territory can probably be 
acquired outright in the mountains, but that would be 
economically impossible in cultivated regions. In 
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surveying alternative routes, a careful balancing of 
the different right of way charges will frequently 
determine the actual path to be followed. The sur- 
veyor will not avoid long valley or ravine crossings, 
but will minimise all avoidable crossings of railways, 
highways and navigable streams, because all of them 
call for more expensive construction. On the other 
hand, it is of the greatest value to run the line parallel 
with a railway or highway ; such a route is well worth 
a higher cost and an extended mileage. 

Spotting.—As a result of the preliminary survey, 
the oftice engineers are provided with maps and profiles 
of the route to be followed by the line, which provide 
the basis for its mechanical design. Judgment will 
decide the relative use of single or double circuit 
towers, after which it is necessary to fix the position 
of, or *‘ spot,” the towers on the map and the profile. 
‘The latter will probably have a vertical scale ten times 
the horizontal scale ; in this case a sag template-—Fig. 
25— is made to the same scale to represent the curve 
followed by the wire when strung on any span. If 
this curve is drawn or cut on transparent celluloid, 
and a parallel curve drawn beneath it, separated by 
the amount of the ground clearance, the template so 
formed can be laid upon the profile, and at a glance 
the most suitable positions for supports can be seen 
at the same time as their height. In this work, it 
will be remembered that adjacent spans should be 
as nearly as possible equal. If a great disparity 
exists, it will be necessary to interpose an anchor 
tower. ‘The reason will be understood by an inspec- 
tion of the stringing curves—Fig. 26. At minimum 
temperature, when the wire is shortest and the differ- 
ence in tension at its ‘maximum, the difference in 
weight between spans of 600ft. and 700ft. is 6000 Ib., 
without ice loading. Between two such spans as 
1200ft. and 1300ft., however, the difference is less 
than 80 lb. This fact illustrates one manner in which 
long-span construction is simplified. However, the 
variation between adjacent spans must not be very 
great, and in any given section of the line between 
dead end points, the spans must all conform as closely 
as possible to the average length. By making them 
do so, the suspension insulators will hang as nearly as 
possible vertical at all temperatures. Where the 
difference in tension is slight, a semi-anchor tower or 
weights can be introduced. It is best to use weights 
wherever possible, because they do not in any way 
destroy the flexible character of the suspension in- 
sulator line. It is not necessary to add sufficient 
weight to counterbalance the swing entirely, but 
only to restrain it to a reasonable angle. A mecha- 
nical axiom of the suspension insulator line is that 
“loads originating with the conductors should, as 
far as possible, be absorbed by the conductors.” 
Weights will permit a transient swing of the insulator 
chains throughout a long section of line during a 
squall, sleet storm or other disturbance. On the 
other hand, the interposition of dead ends will cause 
all loads to be transmitted direct to the strain insu- 
lators and to the towers. In.“ spotting "’ towers, it 
will sometimes be found necessary to have a support 
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ductors must be calculated, and suitable weights 
suspended to neutralise that stress. 

Changes in Alignment.--At the point where the 
line had to turn an angle, it was once customary to 
install a dead end tower. That practice put con- 
siderable strain at one point in the line, and such a 
point was always particularly liable to trouble from 
lightning and other causes. It is now usual to dis- 
pense with the dead end, and to use standard towers 
spaced more closely than usual, so that the line may 
be turned a few degrees at each. The average sus- 
pension tower is designed to carry the tension due to 
a side angle of 5 deg., and if the span be shortened 
up this angle can be increased so that a 45 deg. turn 
can be made with four or five standard towers. In 
such a position, the use of weights is a particular 
advantage, especially on one side of the tower, because 
the side pull of the angle will draw the wires towards 
the structure, so that there is risk of grounding in a 
high wind. Weights of 50 lb. to 100 1b. are used on 
one system for such small angles, but other lines are 
using up to 800 lb. for each weight. 

As already mentioned, the swing of the insulators 
in the direction of the line, while it should be restrained 
within safe limits, is necessary for the absorption of 
temporary mechanical loads. But the swing of the 
insulator in the transverse direction is less desirable, 
and the insulators are therefore sometimes suspended 
from links which are free to swing longitudinally, 
but not transversely. Thus, they virtually add their 
length to the pendulum when oscillating in the direc- 
tion of the line, but do not cause any deviation from 
the vertical at a horizontal angle. A further feature 
of the use of links is that their use reduces the load 
arising from a broken wire. 

Ground Wires.—A wire, usually of steel, run over 
the topmost conductor and grounded at every pole 
or tower, has hecome a recognised feature of line 
construction. Its utility in an electrical sense con- 
sists in interposing a plane of ground potential between 
the source of atmospheric disturbances, and the line, 
so that most direct lightning strokes and a number of 
induced disturbances are without doubt drained off 
by the ground wire. However, the tendency of design 
is to produce a line which is electrically so substantial 
that it can absorb or damp such disturbances by 
virtue of its own characteristics rather than trust 
to the hit-and-miss principle on which every ground 
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wire operates. It is sometimes said that construc- 
tion with a steel ground wire can be lighter because 
of the extra longitudinal stability which it produces. 
As a matter of fact, the exact contrary is the case. 
If a tower is to be designed for the failure of one wire, 
it is the ground wire that will be selected, because 
from its position the failure of it will occasion greater 
forces in the structure than the breakage of any one 
of the conductors. For this reason, the tower must 
be heavier where a ground wire is strung. Further, 
not only is the ground wire strung in a situation most 
difficult of access for maintenance purposes, but it is 
usually of a material the life of which is far shorter 


wire is therefore not only more probable than that of | 
the conductors, but, when it occurs, is far more disas- 
trous, as the broken strands may ground and burn off 
all the wires of one or both circuits. 

Where the ground wire is of distinct mechanical 
value is on an A frame or semi-flexible line. In that 
case, the construction is designed to withstand little 
or no longitudinal load, so that every additional wire 
which is strung provides an additional factor of safety 


Wherever possible, that course | 
should be avoided, but the uplift force in the con- | 


than that of the conductors. Failure of this steel | 


vidual wire. In such a case, the ground wire ought 
to be of the same material as the conductors, but 
that practice is seldom or never followed. Galvanised 
steel seven-strand cable of .375in, to .500in. diameter 
is generally used, and although the wire is extra 
galvanised, its life cannot be more than seven years 
im a moist climate. Copper-clad wire is sometimes 
used, and is much better than galvanised steel. [, 
general, however, it seems to have been the policy 
of transmission engineers to exercise economy in 
respect of the ground wire, and that being so it would 
often be far better to eliminate it altogether. 

Extra Long Spans.—-In several instances trans- 
mission wires are carried across a river or valley 
from 3000ft. to 5000ft. wide. The construction of 
such long spans necessitates special study. It 
will generally be found necessary to string the wires 
with a very high degree of tension, because the 
sag increases as the square of the span length and the 
supports therefore become abnormally high. As at 
present installed some of the towers supporting 
conductors across navigable waterways are as hig) 
as 350ft. even where high tensile steel cables are 
used. One of the most remarkable of these long 
spans is to be found on the Pacific Coast, where 
the 165-kilovolt lines of the Great Western Power 
Cc y cross the mouth of the Sacramento River, 
which there goes by the name of the Straits of 
Carquinez. The distance between supports is 4753it., 
the clearance above high water 206ft., and the height 
of the towers 195ft. The especial importance of 
maintaining clearance above a navigable waterwa, 
is realised when it is mentioned that a power line 
span in the vicinity of this one was recently grounde«| 
by the steel mast of a cargo vessel passing below 
In Fig. 2 ante is shown the section of the cable used on 
the Great Western’s span, from which it will be seen 
that it is virtually of steel with a layer of aluminium 
for electrical purposes. The anchor clamps are 
affixed to the steel core, and although the aluminiun, 
of necessity takes up some of the load by friction, 
the area of the steel only is used in the mechanical 
caleulations. It will be remembered that an alu 
minium steel cable having 50 per cent. steel will 
carry 80 per cent. of its load on the core. In the 
present combination the proportion of steel is ove: 
60 per cent. There are two circuits strung on the 
towers, and the tension per wire varies up to 20,000 Ib., 
being taken care of by eight strings of insulators 
connected in multiple and attached to the tower 
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by means of coiled steel springs which assist in 
damping mechanical vibrations. 

Another long crossing of the same strait is mad« 
by the lines of the Pacific Gas and Electric Company. 
and although the pressure is only 60 kilovolts, the 
work is more remarkable in a sense being a pionec: 
construction ; it has been in operation more than 
twenty years. The length of the crossing is 4427fi., 
| but an advantage exists over the situation of the 
Great Western line in that the Pacific Gas line 
is run between two moderately high bluffs which help 
to reduce the tower heights for the same clearance. 
In this instance the cables are carried over the pin 
type insulators on the main towers by rollers ancl 
anchored to strain towers, some distance in the 
rear, at both ends. ‘This arrangement is customary 
where it can be employed, because it relieves the hig) 
crossing towers of dead end strains, transferring 
them to a shorter structure. The chief disadvantage 
lies in the necessity for a very long and a very short 
span in contiguity, which, with changes in tem- 
perature, causes considerable longitudinal move- 
ment, of the conductor that must be taken up by 








by minimising the effect of the breakage of one indi- 
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insulators are impracticable, and it is generally 
necessary to build up pedestal insulators so as to 
support @ runway over which runs a saddle to which 
the conducter is attached. This device generally 
need be introduced only at one end of the span. 
in several of the earlier installations the conductors 
were anchored at one end, and at the other they 
were run. over sheaves and attached to counter- 
weights. In this way the stress in the wire was kept 
constant at all times, but the sag varied. Mechaniv- 
ally it cannot be said that this counterweight device 
offered any particular advantage. 

As shown in an earlier part of these articles the 
chief problem to be faced in long-span construction 
is that connected with the low factor of reliability of 
strain insulators. A notable installation which 
solves this problem is the crossing of the St. Lawrence 
River by the 110-kilovolt lines of the Shawinigan 
Water and Power Company near Three Rivers, 
Quebec. The distance spanned is 4801ft. between 
supports and no strain insulators are used. The 
crossing is made by three high-tensile standard 
steel cables of Ijin. diameter running over sheaves 
at each of the main 350ft. towers and anchored to 
train towers behind them. These stecl cables are, 
of course, grounded to the tower framework. From 
these steel wires the copper conductors are hung by 
suspension insulators spaced 250ft. apart. The 
stresses coming upon both the conductors and the 
insulators are, therefore, those relating to 250ft. 
spacing, and all the heavy loads are carried by the 
steel. The matter of insulator maintenance on a 
span of this kind is a difficult one, however, and 
because of their inaccessibility insulators must be 
selected with a very liberal factor of safety against 
flashover as well as against puncture. 

The erection of a cable across a navigable water- 
way is usually a problem in rapid construction, 
because the obstruction of the channel for any 
length of time cannot be tolerated. Furthermore 
the matter is complicated where there is a strong 
tidal flow, because if the tide is running when the 
wire is run out from the barge or tugboat it will 
inevitably drag a long way downstream. The wire 
must, therefore, be run out during slack water, and 
as soon as the shore is reached it is hitched to a 
pilot line which is carried around the drum of a 
steam winch and the cable is hoisted up to tension. 
The final straining up is effected by inserting a triple 
sheave and tackle or a still further reduction if 
necessary. If the channel is frozen solid in winter 
that is by far the best time for erection, and the 
problem is then very much simplified. When 
stringing across a very deep channel it may be 
necessary to buoy the conductor when running to 
prevent damage to it. 

Economics.——A study of the cost of transmission line 
construction would require a very thorough treatise, 
so many and variable are the factors involved. It is 


not possible in these articles to do more than indicate | 


in the most superficial way the order of the maim cost 
items, and such figures as are quoted here relate to 
actual heavy line construction which has been accom 
plished, but which furnishes no exact criterion upou 
which the cost of other lines may be estimated. 

About £3000 sterling per mile of double circuit i a 
representative figure for the type of construction 
with which these articles deal. Figures for material 
can be estimated with exactitude, labour is a little 
less certain, while the cost of wayleaves may vary 4 
between almost any limits. Contingencies and changes 
in line construction do not appear to be very signi- 
ficant factors where the design has been carefully 
worked out, and special construction for railway and 
river crossings is usually a matter of just so much 
extra steel, insulators and labour. Using the above 
figure of £3000 sterling per mile, and applying it to 
the 150-mile 80,000-kilowatt line under survey, the 
cost will be found to be between £5 and £6 per kilowatt 
capacity, not including transformers. Now the 
capital cost of an economically satisfactory hydro- 
electric development is of the- order of £30 sterling 
per kilowatt capacity. Fromm this, it is interesting to 
note that the development of transmission line engi- 
neering has been such that the capital charges per 
kilowatt-hour 150 miles from the power source are | 
ouly about 18 per cent. higher than at the plant itself. | 

The signifieant items of the total line construction 
cost, under reasonably normal conditions, may be 
set out as follows :- 


(A) Right of way 
(B) Material 


7 per cent. 


1. Towers ‘ » eh Savas 
2. Insulators . - 8 
3. Conductors ae 
4. Hardware .. 3 


~——-71 per cent. 


(C) Labour- 

1, Clearing 2.7 

2. Hauling 1.3 

3. Excavations 3.3 

4. Betti footiugs . . 3.5 

5. deunliing towers 3.8 

6, Stringing wire 2.0 

7. Cleaning up 1. 

~—17 per cent. 

(D) Administration— ‘ 


Survey 4 0.5 
a 4 . 
2. Pasipeering 0.8 
3. Legal... .. 0.2 
4. Interest .. . 0.5 
5. General expense 3.0 
~— 5 per cont. 


| acres, comprising the following wards : 


overall figure already quoted of £3000 sterling per mile 
of double-circuit line, and it will be observed that 
over 70 per cent. of the total is represented by costs 
of material which can be exactly calculated. Con- 
siderable variation is therefore permissible in the 
items of labour and administration, without a very 
serious effect on the total cost. The cost of right of 
way is in every way the most uncertain, varying from 
@ purely nominal sun jor tower for the right of access, 
to a figure of £1500 sterling per acre of land for free- 
hold purchase. Generally on a long system, this item 
will tend to average down, because a great part of 
the country covered will be sparsely settled un- 
cultivated land. 

Conelusions._—The aim of these articles is to present 
a few of the most interesting features of transmission 
line design, especially as followed at the present-day 
in America. It is feared that the subject is far too 
| wide to be treated with justive in articles of this 
| character, but they may at least serve as an outline 
| of the subject. As far as the possibilities of extended 
| power distribution in Great Britaim are concerned, 
|there is virtually nothing in the modern American 
| power line which is not applicable to British con- 
ditions. A potential of 150 kilevolts is by no means 
| confined in its utility to systems extending over 150 
paneer and the main reason for the rapid increase in 





operating voltage is not distance at all, but capacity. | 


Some of the power systems operating at 130 kilo- 


extent than would be the case of a unified network 
for the English Midlands. As was just seen, the con- 
ductors for a 150-kilovolt transmission system repre- 
sent 40 per cent. of the total construction cost. How 
much greater will this item become if an appreciably 
lower voltage is used ? 

The case for reliability of the overhead line no 
longer needs defence. 
million population are satisfactorily supplied with 
light, power and traction by means of transmission 


interruptions to service are negligible. Shut-downs, 
such as do occur, are due to two prunary causes 
(a) lightning and (6) severe sleet storms. Neither of 


Britain. Furthermore, a transmission system to-day 


across many hundred miles of country, so that prac- 
tically any power station or section of line can go out 
of operation without affecting the supply for more 
than a matter of seconds. The transmission line, the 
product of the civil, mechanical, structural and elec- 
trical branches of the art, represents engineering of 


able than any other engineering development. 











New Refuse Salvage Works at 
Birmingham. 


Tue Birmingham City Council some time age 
decided that the tipping of crude refuse should cease 
eutirely, both inside and outside the city boundaries, 
and that, instead, the waste matters should be treated 
in a series of salvage works. As a commencement 
works has been erected in Brookvale-road, and it 
mingham—-Alderman T. O. Williams—-on the th 
mst. 
works will have to be erected. so that the refuse 
from the whole area under the Council's control 
may be effectively dealt with. The Brookvale- 
road works, of which a plan is given in the engraving 
on the next page, will serve an area of 6830 
- Erdington 
North, Erdington South, Aston, Handsworth (part), 
and Lozells (part). The area, which contains 


mately 150,000 persons, may be compared, in size, 
with such towns as Birkenhead, Oldham, South- 
ampton, Swansea and Sunderland, and the estimated 
tonnage of refuse produced in it and to be treated 
in the new works is 36,000 tons per annum. The 
collection of refuse will be performed by means of 
thirteen 5-ton electric vehicles, which will displace 
31 horses and a number of carts at present used for 
this work. The drivers of these vehicles have been 
selected from among the existing horse drivers. 
Before definitely deciding to build on the present 
site, the Salvage Committee made exhaustive searches 
in the Witton area, with a view to finding the best 
site for the works, and it was unanimously agreed 
that Brookvale-road had greater claims than any 
others which were offered: or considered. There 
was this difficulty in connection with the site, how- 
ever, that there was a depth of 7ft. or 8ft. of peat 
to be dealt with before the good hard sand and marl 
of the district was reached, but it was overcome 
by the use of reinforced concrete piles. One great 
advantage of the site js that the canal runs ‘along- 
side, and it was, therefore, convenient to put in 


intended to be boated away. 





The above proportions relate to the estimated 


the highest type, and its performance is no longer | 
subject to uncertainty, but is proved no less depend- | 


volts in Pennsylvania and Ohio are much smaller in | 


mately 9ft. lower than the canal, and it was also 
possible to enter the site from Brookvale-road canal 
bridge, which allowed of the inclined roadway 
being of an easier gradient than would otherwise 
have been available, and also made it a simple 
matter to arrange for an electric vehicle garage 
under the inclined roadway. Further, the site is 
situated in a nearly central position of the district 
that the depét will eventually serve. 

The scheme was brought before the Ministry of 
Health on May 24th, 1922, and sanction for the loan 
was obtained. There was no opposition to the 
scheme, and any comments made were entirely 
in its favour. Tenders were invited for the whole 
| of the work before the inquiry, and immediately on 
|receipt of the Ministry's sanction, the work was 
| proceeded with. The specification was prepared by 

the Salvage Department after a thorough investiga- 
| tion of the various methods of refuse disposal, but 
| those tendering were left to put forward schemes to 
| meet the conditions outlined therein. 

The scheme proposed by Heenan and Froude, 
| Limited, for the main contract, ineluding salvage 
| plant, destructor and buildings, was adjudged to 
| be the best submitted to meet the requirements set 
| out in the specification, and was ultimately approved 
| and accepted. 

The general scheme called for : 

(a) A weighbridge and office at Brovkvale-road 
entrance to weigh refuse on its entry to the depét, 
and another weighbridge and office at Moor-lane 
entrance for weighing all outgoing materials ; 

(6) An approach road in reinforced concrete, 
to be so constructed as to give garage accom 
modation for 18 electriv vehicles ; 

(c) Three refuse hoppers, each of 10 tons capacity, 





}.. and with feeding device to screens ; 


Cities of approximately one | 


lines between 100 and 200 miles in length, and the | 


these conditions has much significance in Great | 


is a complicated network of power stations and sub- | 
stations and different undertakings are interconnected | 


of the new order of things, a very complcte salvage | 
was officially opened by the Lord Mayor of Bir- | 


It is anticipated that three somewhat similar | 


{d) Three screening and conveying units and 
means whereby these 3 units could serve ap addi 
tional destructor unit if required at a future date ; 

(e) A picking belt to each screen for the purpose 
of toking off saleable articles and carrying the 
remainder of the refuse to the refuse storage 
hoppers ; 

(f) A refuse storage hopper with a capacity of 
100 tons ; 

(g) Provision for refuse to be taken in the collec- 
tion vehicles direct to the storage hopper in case 
of breakdown in the refuse screening plant ; 

(hk) Two units of 4 cells of the top feed type, 
capable of burning to a hard innocuous clinker 
80 to 100 tons of house refuse per day ; 

(¢) Clinker crushing, grading and sorting plant. 
for dealing with the residue from the furnaces, and 
means for discharging the unscreened clinker into 
barges, in the canal arm, and the graded clinker 
into vehicles ; 

(j) Magnetic separators for removing iron from 
the crude refuse and also from the crushed clinker ; 

(k) A canal arm for the accommodation of boats 
to be loaded with the screened dust and clinker, 
&«., and means provided for the conveyance 
of the dust direct from the screens to the barges ; 

(f) An alternative method for disposing of 
screened dust into road vehicles ; 

(m) A steam-driven generating plant, cloctric 
vehicle charging equipment, and lighting of the 
depot, the power to be derived from the burning 
of house refuse ; 

(n) In addition to the above sections dctailed 
in paragraphs (a) to (m), the specification required 
provision to be made for a canteen, a workshop, 
lavatories, clectric generators and hydraulic 
presses. 

The main contract for the plant and buildings, 
excluding the ferro-cuncrete work, was placed with 
Heenan and Froude Limited, Worcester and Man- 
chester, and portions of the main contract were 
sub-let by them with the approval of the Salvage 
Committee. 

Tenders for the 


reinforced concrete, designed 


(on the Hennebique system, including foundations 


over 30,000 houses with a population of approxi- | 


to the canal arm, canal arm proper, a tow-path 
bridge for the canal arm, the pilmg and foundations 


|} to the destructor buildings, the inclined roadway 





| 


and electric vehicle garage under it, were obtained, 
and that of Wilson Lovatt and Sons, Limited, Wol- 
verhampton, was accepted; Mouchel and Partners, 
Limited, being the designers and consulting engi- 
noers for the ferro-conerete work. 

In August, 1922, Wilson Lovatt and Sons, Limited, 
commenced the erection of their temporary stores 
and offices, and the casting of the reinforced concrete 
piles for use on the works. Altogether on the job, 


|218 12 x 12 piles were made and driven for the 


destructor and canal arm, and 60 14 x 14 piles for 
the inclined roadway and garage. The piles were 
east in summer weather, and at the end of four 
weeks three days, the first pile was driven on Sep- 
tember 14th, 1922. The maximum number of piles 
driven in any one day was 15. The last pile was 
driven on November 7th, 1922. As several extra 
piles were required for the foundations of the 
hydraulic accumylator for the tin bundling plant, 
it was necessary to make and drive these additional 
piles very quickly, end to overcome this difficulty 
a special cement was used. These special piles 


a special canal arm to deal with the clinker, &c.,| were driven by the ordinary pile driver, three days 
A further advantage | after being cast. No cracks were observed, and 
was that tho average level of the ground was approxi- | some time after, when one of the piles was bared 
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in excavating to some-other work, no difference was 
found between it and an ordinary concrete pile 
which was bared at the same time. The average 
number of blows used in driving each pile was 300, 
the drop being 2ft. 6in.—with the exception of the 
piles made from the special cement, which received 
a 3ft. drop—and the set for the last 10 blows was less 
than jin. Some difficulty was experienced in 
driving the piles in two or three -cases, as a large 
number ef tree roots was found in the peat. 


DescRIPTION OF THE PLANT. 

The refuse on arrival at the works is weighed 
over a 20-ton Avery machine situated on the inclined 
roadway about 80ft. from the entrance. The second 
weighbridge, which has been installed for weighing 
material leaving the depédt, also has a capacity of 
20 tons, and each has a 18ft. by 8ft. platform. The 
slope of the inclined roadway is 1 in 15, and is quite 
reasonable for either horses or motor vehicles. For the 
first 100ft. the inclined roadway was formed by tipping 
destructor clinker, produced at other destructor 
depots of the Salvage Department. The remaining 
portion of the roadway is composed of reinforced 
concrete and forms the garage for the electric vehicles 
to be used for refuse collection at this depdt. At 
the end of the inclined readway is a large tipping 
platform, and the material, in the ordinary course 
of events, will be tipped at this point into three large 


Sliding Doors to Garage 


along the underside of the screen house floor, turn- 
ing through 90 deg. under the high-level road bridge, 
and thence through the destructor building to 
cyclone separators, which are arranged over the canal 
basin, the separated dust falling by gravity into 
barges. The conveying system is divided into three 
independent units, the three conveyors being de- 
signed to deal with 20 tons of screened dust per hour. 
The upkeep and maintenance cost of this conveying 
system are expected to be low, as none of the con- 
veyed dust passes through the fans. 

The refuse as it passes through the sereen is cleared 
of all magnetic material by means of a magnetic 
separator, of a type suggested by the Salvage De- 
partment, and developed by Heenan and Froude, 
Limited, in collaboration with the Rapid Magnet- 
ting Machine Company, Limited, of Birmingham. 
These separators have the twofold object of: 
(1) Recovering the tins and depositing them along- 
side the belts where they can be taken to the ground 
floor and pressed in a bundling plant ; and (2) in- 
creasing the value of the clinker, which will be 
free from the objectionable iron contents. At the 
delivery end of the screen a cylindrical brass piece 
is fixed to the deadplate, and forms an extension 
to-the barrel, this extension piece revolving inside 
a fixed electro-magnet, which is of half moon shape. 
The iron, tins, nails, &e., which are carried forward 
with the refuse are attracted against the inside of 
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over the picking ends of the belts. The function 
of this separator is to release the air from the solids 
and to divide the latter into two independent chutes, 
one of which delivers the paper—dust free—on to 
the baling press feeding floor, while the other conveys 


| the loose dust to a point where it can be filled into 
| sacks, or returned directly to the centre conveying 


belt. Great care has been taken in the design and 
construction of the plant to provide against the risk 
of choking the pipes ; all bends are of easy radius 
and there are no internal projecting screws, so that 
the pipe lines offer a smooth bore which ensures 
an easy and uninterrupted passage for the waste 
paper. The design, manufacture, and installation 
of this waste paper collecting and cleaning plant was 
carried out by Newton Collins, Limited, Birmingham. 

There are two openings in the floor of the room 
in which the waste paper recovery and cleaning 
plant is installed, under which are placed two movable 
baling boxes to receive the papers. When the 
cages are loaded, they are run on a prepared track 
to a paper baling press, supplied by Hollings and 
Guest, Limited, of Birmingham. In the specifica 
tion of the plant it was laid down that the capacity 
of the bale before compression should be approxi 
mately 50 cubic feet, and that, after compression, 
the bulk should be reduced to about 15 cubic feet. 
The press is arranged to facilitate the wiring of 
the bales before the pressure is removed. In thio 
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steel hoppers, each capable of holding about, 10 
tons of refuse and each fitted with a feeding device 
to enable them to be emptied with a regular flow | 
into the circular screens. The automatic feeders are 
arranged to deliver the refuse at the rate of 10 tons | 
per hour to the screens, which are designed to take 
out the whole of the fine dust, which is estimated at 
approximately 40 per cent. of the whole. It is pro- | 
posed to boat this dust direct to the Great Barr tip— 
the dust having no objectionable qualities——or to sell 
it for manurial purposes. Hoppers are arranged 
underneath the screens in order to collect the dust. 
Each of the hoppers is provided with a two-way 
outlet chute, one branch of which delivers the dust 
to a reciprocating feeding plate, which enables a 
uniform flow to be maintained, while the other | 
branch delivers the dust directly into tractors or | 
other vehicles. 
The screens are completely enclosed to prevent | 
the dissemination of light dust into the building. 
The screened dust from the refuse is transported | 
from the storage hoppers and is loaded direct into the | 
canal barges by means of a new and improved method | 
of conveyance by air pressure, which Newton Collins, 
Limited, designed and manufactured in collabora- ; 
tion with Heenan and. Froude, Limited. -Three | 
centrifugal motor-driven blowing, fans, of 15 brake 
horse-power each, deliver the gir under low-pressure | 
into the conveying pipe lines and thence to the feed 
injectors, where the dust, falling by gravity from | 
the reciprocating plates, is induced into the pipe 
lines. An air velocity of approximately 50. a 
per hour is maintained throughout the conveying | 
pipes. The air pipe lines lead from the feed injectors 


SECTION 


OF THE REFUSE SALVAGE WORKS, BROOKVALE 


the brass plate and are carried round and upward 
to a point where, by means of adjustable throw-off 
fingers, they are brought to the end of the magnetic 
field influence and dropped into the shoot delivering 
to the side of the belt. The “ tailings,” after they 
leave the screens, fall on to conveyors of the band 


| type, horizontal sections being provided for the 


*‘ picking’ operations. The “‘tailings’’ are then 
carried forward on an inclined conveyor belt and are 
delivered into the storage hopper above the cells, 
which has a capacity in the neighbourhood of 100 
tons, and is adjacent to, and on the same level as, 
the feeding openings to the destructor furnaces. 
Each screening unit, comprising the feeding gear, 
screen and conveyor, is self-contained and is driven 
by a separate motor. A specially designed suction 
plant hes been installed to collect the waste paper 


| from the end of the conveying belts, and to deliver 


it, dust free, to baling presses. An exhaust fan, 
directly coupled to a 15 brake horse-power Crompton 
motor, is fixed above the picking belts, and the main 
suction pipe is carried by and supported from the 
girders forming the tipping floor. The suction 
pipe is divided into three 16in. diameter branches, 
each of which communicates with a mouthpiece 
fitted with adjusting mechanism to bring the opening 
in. close reoxenty, 40 the ,discharge end, of the 
conveying belts. suction set up in. the mouth- 
pieces induces a stream of air which can be 

to pick up loose paper, and necessarily with it, other 
light matter as it passes over the belts towards the 
furnaces. This mixture of paper and light dust is 
then drawn through the piping system and discharged 
‘into a special grading separator, fixed on the roof 


ROAD, BIRMINGHAM 


event of any mechanical breakdown in the screen 
ing and conveying plant, provision is made for the 
carrying forward of the crude refuse over a high- 
level bridge to a tipping floor, directly over the charg- 
ing floor. As a further safeguard, in the event of a 
breakdown, the crude refuse can be placed directly 
into boats and boated direct to the tips. 
DESTRUCTOR. 

The destructor, which is of the top feed “* Heenan * 
type, is arranged in two units of four cells each. 
Each grate has an area of 30 square feet, and each 
unit is designed to burn to a hard innocuous and 
vitreous clinker 40 to 50 tons of refuse in 24 hours. 
The furnaces are arranged on the continuous grate 
system, and embody all the latest improvements 
in destructor practice. 

Each unit is provided with a large combustion 
chamber to effect a thorough mixing and perfect 
combustion of the gases before they enter the boiler. 
The boilers installed are of the Babcock and Wilcox 
type, and are designed to generate $000 Ib. of steam 
per hour per boiler, from the burning.of the refuse, 
when working under normal conditions. Each has 
a heating surface of 2197 square feet, and‘the working 
pressure is 160 1b. per square inch. “ Each is titted 
with a Foster superheater, supplied by the Power 
Speciality Company, of London, and guaranteed 
to raise the temperature of 80001Ib. of steam per 
hour to a final temperature of .500deg. Fah 
corresponding to a superheat of 129 deg. Fah. By- 
flues, with the usual complement of dampers, 
are also provided to by-pass the gases when the 
boiler is out of commission for inspection or other 
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purposes. A feature of the plant is that all the 
flues are above the ground, and are thus rendered 
easily accessible for cleaning and repairs, excep- 
tionally large cleaning doors being provided for this 
purpose. 

The chimney, which was built on the * * Custodis ” 
prine iple, is 134ft. high from the concrete base, and 
has an internal diameter at the top of 7ft. It is fire- 
brick lined throughout its length, and internal steel 
bands have been introduced to prevent cracking. 

Twenty-five piles were driven as a foundation 
for the chimney and the capping of the piles forming 
the concrete base for the chimney is independent of the 
raft on which the buildingiscarried. Forced draught 
is provided by motor-driven fans placed at the rear of 
the furnaces. The whole of the piping, including the 
main steam, auxiliary steam, feed mains, with the full 
complement of valves, steam traps, &c., was in- 
cluded in the main contract, together with two 
Weir feed pumps, having a capacity of 2000 gallons 
of water per hour, when running at 14 double strokes 
per minute, with and against a working pressure 
of 160 Ib. per square inch. The feed water is drawn 
from the hot well, put down in conjunction with 
the generating sets. . 


CLINKER PLANT. 


\ mono-rail overhead railway, with skips equipped 
with raising and lowering gear, provides the means 
of transporting the clinker to the cooling area or 
to the clinker plant. The runways are slung from 
lattice braced girders which span the yard from 
the main building to the clinker plant, so that supports 
in the yard, which are altogether undesirable on 
account of their interference with the traffic, have 
heen entirely avoided. The clinker crusher, which 
for ease in feeding is placed below ground level, is 
driven by a separate motor. This crusher has easily 
adjustable jaws so that it can be made to crush 
the clinker to any desired size. The crushed material 
is elevated by means of a bucket elevator to the top 
of the clinker hoppers. There, any magnetic material, 
such as nails, &c., which may have been embedded 
in some combustible material in the refuse and 
not taken out by the magnetic separators on the 
refuse screens, is removed by means of a magnetic 
separator of the drum type, manufactured by the 
Rapid Magnetting Machine Company, which consists 
of a half-moon shape electro-magnet mounted on a 
stationary shaft, about which revolves a brass cylinder. 
Parallel with the axis of the drum, and fitted across 
the whole width of it, is a number of brass angle 
throw-off slats: The hubs of the non-magnetic 
end covers are fitted with Skefko dust-proof ball 
bearings. About one of the hubs is fitted a sleeve 
suitable for mounting any ordinary type of pulley 
drive, and the stationary shaft upon which is 
mounted the half-moon magnet unit above described 
ix fitted to supporting members by means of ordinary 
adjustable type fixed brackets. The position of 
the magnet is variable to the best position relative 
to feeding facilities, and the drum is by 
ineans of a double pole, quick-shunt break switch 
and fuse panel. The necessary non-inductive re- 
sistance double-pole fuses, and double-pole quick 
break knife pattern switch, are all totally enclosed 
in & cast iron case, having a hinged glazed front. 

The mixed material, consisting of clinker and iron, 
after leaving the elevator, is fed on to the top of 
the drum, which is revolved at a suitable speed to 
convey the material into a main and diverting chute. 
The non-magnetic material passing over the drum 
drops vertically from the horizontal outer position 
of the drum into the main chute, while the magnetic 
material is carried round to the back bottom position 
and there released into the separate diverting chute 
provided for receiving it. After the crushed 
clinker has passed over the magnetic separator, it 
is fed into a rotary screen approximately 4ft. diameter 
by 18ft. long, the screen meshes being of varied 
gauges,so that the clinker can begraded and stored into 
their respective hoppers. The hoppers are arranged with 
discharge doors so as to deliver to the side of the 
building, and the space underneath the hoppers is 
reserved for mortar mills. The elevator, mag- 
netic separator and screens, are driven by a separate 
motor arranged near the screen. All the electric 
motors were manufactured by Crompton and Co., 
Limited. They are of the pipe ventilated, shunt- 
wound, inter-pole type, and run at 650 revolutions 
per minute. The complete wiring from the distribu- 
tion boxes in the power-house to the various motors, 
together with the motors and starters, was iricluded in 
Messrs. Heenan and Froude’s contract, and consists 
of V.I.R. cables throughout, with the exception of 
the wiring across the yard to the clinker plant, which 
is C.T.8. cable. All the starters are of the slow- 
motion type. They are fitted with no-volt releases 
and are rated for eight 30 second starts per hour. 

The bundling presses are hydraulically operated 
in the ordinary way, the hydraulic pressure being 
provided, by motor-driven pumps: The. electric 
wenerating plant comprises two high-speed. con- 

densing engines, each coupled direct to a 100-kilowatt 


continuous -current compound-wound generator, rhade 


by the Electric Construction Company, Limited, 
The engines are of Belliss and 
Morcom’s two-crank compound type. They run 
at a speed of 525 revolutions per minute, and develop 
® normal continuous output of 145 brake horse-power, 








with a steam pressure of 100 lb. per square inch, 
when exhausting into a * Belliss ” surface condenser, 
which is common to the two engines. The con- 
densing plant pumps are driven by an auxiliary 
engine of the same design as the main engines, 
and is thus independent of the electric current 
supply. The air pump, which is of the “‘ Edward’s”’ 
type, is driven through enclosed gearing from one 
end of the auxiliary engine, the centrifugal cir- 
culating pump being direct-coupled at the other 
end. The condenser has a cooling surface of 510 square 
feet, and is designed to maintain 26in. vacuum with 
both engines running into it, and to be capable of 
dealing with 84001b. of exhaust steam per hour. 

The current produced by the plant will be used for 
power purposes, depot lighting, and for charging the 
electric vehicles. The steam for driving the engines 
is obtained from the heat produced by the burning 
of the refuse, no other fuel being used. The 220 
volt supply for lighting purposes is obtained from 
the 440 volt supply by means of a three-wire balancer 
set. A five-wire balancer set has been installed for 
charging the batteries to the electric vehicles. 

Eighteen battery charging panels are installed, and 
each panel is fitted with instruments, switchgear 
and a regulating resistance, which are mounted on an | , 
enamelled slate carried on an angle iron’ frame. 

The generating plant, balancer sets, and sngee 
equipment have been installed by the United 

trical Company (Birmingham) Limited, wh Seite. tke the 
electric lighting has been carried out by Mr. 8. 
Dodd, Harborne, Birmingham. The whole 

is wired with C.T.S. cable made by Callenders Cables, 

Limited, and is equipped with fittings of Ediswan, 
Limited’s manufacture. ' 








SIXTY YEARS AGO. 


Ln our issue of April 15th, 1864, a curious assortment 
of subjects was presented to our readers’ attention. 
We reprinted a Royal Institution address by W. 8. Savory, 
dealing with dreaming and somnambulism, and devoted 
aearly three columns to a Society of Arts paper by 
Professor Morgan, describing a new process of preserving 
meat. Elsewhere we had an article describing the manu- 
facture of suger and designed to show “ the soundness 
of the principle of the graduated scale of duties adopted 
by Mr. Gladstone."’ There was, however, one article 
in the issue which was, or should have been, of intense 
interest to engineers. It was an article, a mere column 
in length, entitled “The Strength of Iron.” In it a 
brief and somewhat confused account was given of the 
experiments carried out by Mr. (Sir William) Fairbairn 
on the effeet of repeated loading on structures such as 
bridges. These experiments provided the first sight 
of what we now call fatigue in metals, anticipating in 
that respect the publication of Wohler’s results by six 
years or more. Fairbairn quite clearly showed that 
failure would occur after limited number of applica- 
tions of the load if the load were two-fifths or more of 
the ultimate breaking load. He could detect no sign 
of approaching failure after a million applications of two- 
sevenths of the ultimate load. He does not appear 
to have conceived the idea involved in what we call the 
fatigue limit. On the other hand, he clearly stated that 
wrought iron girders subjected to repeated loading pro- 
ducing a stress of 7 tons per square inch were not safe, 
but would incur a risk of fracture after 300,000 or 400,000 
repetitions, while at 5 tons they would sustain over 
three million applications without showing signs of 
failure. That we at least failed to grasp the full sig- 
nificance of Fairbairn’s results-—it would not be difficult 
to find an excuse for such failure—is evident from a 
note appended to the article in which we stated, appar- 
ently by way ‘of full explanation of the subject, that 

in full size structures a wide margin has to be left 
for possible unsoundness of material and imperfect 
workmanship not likely to occur in a model.’ 
Elsewhere in the same issue we gave particulars of the 
experimental equipment to be used by an American 
Government Commission, consisting of Messrs. Horatio 
Allen and B. F. Isherwood, which had been appointed 
fully and fairly to test the value of working steam ex- 
pansively. The eq t consisted of a single-cylinder 


vertical engine of taking a ee 12in., l4in., 
r by 24in. in stroke. The load 


26in. or 30in. in 
on the engine was by a series of ten fans all 
of exactly the same size and form mounted on a common 
shaft. On the full-stroke non trial the size 
of the fans was to be adjusted until when running at 
200 revolutions’ they provided the resistance for the 
full power working of the cylinder. With the cylinder 
changed for expansive w additional fans would 
be applied to the shaft to measure the increase if any in 


the power developed. 








BOOKS OF REFERENCE. 


List of Collieries on or Connected with the Great Western 
Railway Company. Paddington Station, Great Western 
Railway, Superintendent of the Line’s Office, W. 2.— 
This book contains a list of the collieries which are adjacent 
to stations on the Great Western Railway system in South 
Wales and Monmoutlishire, North Wales, the Forest of 
Dean, Shropshire, South Staffordshire, Somersetshire, — 
with details of the i lnvoieing ¢ stetions for each pit and 
ticulars as to the class of coal produced. In two excel 

there are shown the relative position of each sothe 
field to the railway company’s system as a whole and the 
position of coal invoicing stations in the Monmouthshire 
and South Wales area. Particulars are also given of 
collieries where washing plants, are installed, and a list of 
patent fuel manufacturers and foundry coke producers on 
the system is included. The facilities afforded by the 





Great Western Railway Company at its ports for ship- 
ments of coal is clearly defined, and other useful informa- 
tion, valuable to persons interested in the coal trade and 
to large consumers of fuel, is embodied in the book, which 
may be obtained on application to the Superintendent of 
the Line, Paddington. 


The Directory of Shipowners, Shipbuilders and Marine 
Engineers. 1924. The Directory Publishing Company, 
Limited, 33, Tothill-street, 8.W.1. Price 20s. net.— 
We welcome the twenty-second edition of this handy 
volume, which is issued somewhat earlier than usual, 
but nevertheless appears to include most of the recent 
ones in the personnel of shipping companies, and the 
change of ntal offici brought about by the 
advent of the Labour Government. In spite of additions 
which have been made the volume has been kept small 
in size, and is convenient for travelling use. The first 
section gives information concerning the Admiralty, 
the Board of Trade, and the oy nm ALS Transport ; 
also the various British and Foreign Class: ion Societies. 
Next follows the ’ Section of 450 pages, _ 
which some 110 are devoted to Shipbuilders and 
Engineers. Directories of Con 
and Naval Architects, also the 


of the book will be found in the carefully prepared 
of the various parts of the volume, which include 
index and an index giving the name of the 

and a reference to its owner. 


and Year-book, 1924 


Empire M : Direct 
on te vubliched ty Municipal Engineering and th: 


Heaney Record (the Sanitary Publishing Company, 


oneal, »E.C. 4, 


eee Se blica- 
which has just Com us, 


—* be in no we wise less encyclopedic than tho 
Tt contains a masse of inior 
POT Ceottal tatenesh wo ceunicipal’ oflciale 01 all 
ethene The book is divided into sixteen sections, 
of which the first-—running to 188 pages, or half the total 
—is a comprehensive directory of local authorities and 
their officials at home and in the overseas Dominions, an 
addition, given in this year’s volume for the first time, being 
a selection of some of the leading foreign cities with their 
principal officials. Section Il. is devoted to “ Road Con- 
struction and Maintenance *’ ; Section ILI. to “ Plain and 
Reinforced Concrete ”’ ; and Section IV. to “ Lighting, 
Heating and Ventilation.” ** Municipalities and Motors 
form the subject of Section V., and “ Water © »ply. 
Purifipation and Softening,’ and “‘ Sewerage and wage 
Disposal "’ of Sections VI. and VII. respectively. ‘en 
follow sections on “ Health Officials and Sanita, i 
“Municipal and Public Health Law,” “‘ Public Cleansing 
and Waste Utilisation,” ‘Fire Prevention,’ Housing 
and Town Planning,” * Labour-aiding Plant and Apph 
ances,’ ‘‘ Public Recreation Grounds,’ and *‘ Municipal 
Engineering, Public Health and Scientific Societies.”’ 
Finally there are a buyer's guide and a three-day to the 
page diary commencing on Tuesday, April Ist, 1924, 
and terminating on April 22nd, 1925, so as just to overlap 
the official year of Local Authorities which terminates 
on March 31st. 


The Universal Directory of Railway Officials, 1923. 
London: The B:rectory Publishing Company, Limited, 
33, Tothill-street, Westminster, 8.W. 1.—As a direct result 
of grouping, this Directory has shrunk to half its former 
size. Nevertheless, its compilers have quickly mastered 
a very difficult job, and whilst we have a smaller Directory, 
it in no way lacks the value of its predecessors. With the 
next issue we hope to see many of the blanks filled under 
the grouping. Our regret is that many great names, 
household names, in fact, are missing from this volume. 
The price of this volume is 20s. net 


The Advertisers’ A BC, 1924. London: Compiled and 
published +A T. B. Browne, Limited, 163, Queen Victoria 
street, E.C. We have just received the thirty-eighth 
annual vepiais of this directory. The book is divided 
into ten sections. The industrial economics of advertising 
are treated at length. Pictures and letterpress of some 
British, colonial and foreign advertisements which have 
been successful are included. One section is devoted to a 
complete index and classified lists of the publications 
of Great Britain and Ireland, whilst practically every 
newspaper and periodical published in the world is 
chronicled. In fact, the volume is full of valuable infor- 
mation to all who have anything to sell. 


Official Chemical Appointments. London: The Insti- 
tute of Chemistry of Great Britain and Ireland, 30, 
Russell-square, London, W.C, 2.—-This book, which is 
now in its fifth edition, has been compiled by direction of 
the Council of the Institute of Chemistry and under the 
supervision of the Publications Committee by the Registrar 
of the Institut Its obj t is to provide a full lis ist of 
official appointments which are or may be held by chemists. 
Much new and valuable information has been collected 

er, and i ated in the volume, which should 
prove a rem for reference. 





Directory of Paper Makers, 1924. London: Marchant, 
Singer and Co., 47, St. Mary-axe, E.€. 4.—This directory, 
now in its forty-eighth year of pubHtation, has been 
peat. ly revised and brosent up to date. Te vontains full 
partic of the paper ers of the’ United" vmod 
and lists of nrills ‘alphabetically arranged under the 
of the ‘occupiers. A ‘list of a enamellers, sufferers, 
gummers, &c., is also includ Trade names, water- 
marks and much other valuable information in connection 
with paper may fe found in the volume, which is pub- 
lished at Ss. net. 
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East Indian Railway 
2-8-2 Shunting Tank Engine. 


\n addition to the standard designs for the Indian 
railways has recently been made by the construction at 
the works of Beyer, Peacock and Co., Limited, Gorton 
Foundry, Manchester,-of a number of powerful cight- 
wheels coupled tank engines for the East Indian Railway. 
The locomotives are intended expressly for shunting the 
heavy goods trains brought in by the main line locomotives. 

Although superheated steam is not used, the cylinders 
have piston valves and automatic by-pass valves are 
fitted. The valve motion, which is of the Walschaerts 
type, is controlled by screw reversing gear. The weights of 
all revolving and reciprocating details are kept as light, 
and the coupling and connecting-rods are of fluted section. 
All details are made duplicate with existing standards 
where possible. 

The boiler is of the Belpaire type, designed for 180 Ib. 
pressure, but working at 160 lb., with a smoke-box of the 
drum pattern carried on a cast steel combined saddle and 
frame stay between the cylinders. The injectors are of 
the Gresham and Craven pattern. ‘They are placed 
behind the footsteps and deliver to clack-boxes on the top 
of the barrel. 

The frames are of plates in one piece, stayed with steel 
castings. The eight-coupled wheels have a short wheel 
hase to facilitate working the engines through the sharp 
eurves of goods yards, and the ponies are of the radial arm 
swing link type. 

Phe principal dimensions of these engines are as follows : 
Cylinde: e ‘ 
Wheels. « oupled, diameter 
Wheels, truck, diameter 
Wheel base, rigid 
Wheel base. total . 

Boiler heating surface 
Cube 
Fire-box 
Total 
Grate area 

Tank capacity 

Bunker, coal 

Weight in working order 
Adhesion os 


1417. Soquare feet 
150. 0 square feet 
1567. 5equare feet 
27. 0 square feet 
2000 gallons 

1 tons 


67.2 tons 
Total ‘ -+ 00.43 tons 
These engines have been built te the specification and 
under the supervision of Messrs. Rendel, Palmer and 
rritton, the consulting engineers to the India Office. 








Large Radial Drilling, Tapping, 
and Studding Machine. 


large radial machine illustrated herewith 
has recently been constructed by William Asquith (1920), 


THE very 
Limited, Halifax. Some idea of its size will be gathered 
from the dimensions and weights of the leading parts. 
The base plate measures 21ft. by 8ft. and weighs 9 tons 
10 cwt., the column measures 16ft. by 8ft. by 6ft., and 
weighs 12 tons; the arm measures l4ft. 6in. by 5ft. 6in. 
by Oft. 6in., and weighs 5 tons 5 ewt. ; the sleeve in which 
the spindle revolves measures 15ft. 3in. by 4ft. 6in. by 
3ft. 6in., and weiglis 7 tons, and the total approximate 
net weight of the machine is 40 tons 8cwt. The maximum 
radius of the spindle, taken from the centre of the column 
on which the arm swings is llft., and the distance from 
the spindle to the base-plate can be varied between 
ift. Gin. and 9ft. 6in. 

In this machine the balancing of the spindle is accdin- 
plished by an improved method, which comprises a weight 
carrying a steel rack of the same pitch as the feed rack 
on the spindle. Meshing with both these racks is a balance 
pinion which ensures that when the spindle is fed down 
the weight rises and vice versd. The spindle can be 


started, stopped or reversed by means of friction clutches, 
controlled by a lever placed on the right side of the saddle. 
and the feed of the spindle is obtained through a steel 
rack and pinion, worm and worm wheel running in an 
oil bath. Eight rates of positive speed are available 
through steel and phosphor bronze gears, and changes 
of feed can be effected instantly without stopping the 
spindle. The self-acting feed operates through an im- 
proved friction arrangement instantly applied or dis- 
engaged. 

In addition to the self-acting feed there are provided 
a fine hand feed operated by hand wheel, as well as quick 


front are provided on the saddle. These three rat: 
gearing permit of a wide range of speeds and enable t) 
machine to cope with large diameter tapping, bo: 
&c., in addition to ordinary high-speed drilling. 

The arm is built in two sections, one part bearin 
the cylindrical and capable of being 
clamped thereto in any position. The other portion of 
the arm is of double tubular section designed to give th. 
maximum resistance to lifting and twisting strains. This 
portion carries the drilling saddle, is accurately fitted to 
the portion bearing on the sleeve, and has a rotary mov: 
ment through 180 deg. by means of worm gearing operated 


sleeve eecurely 











RADIAL DRILLING, TAPPING, 


hand adjustment. An automatic trip device is fitted 
to the feed motion with an igdex dial and safety stop for 
preventing over traverse and for drilling holes of pre- 
determined depth. The saddle orspindle slide is arranged 
to swivel by worm gear through 85 deg. ; 45 deg. pointing 
outwards and 40 deg. with the spindle pointing inwards 
towards ‘the pillar. The traversing of the saddle along 
the arm in either direction is effected eithér by power 
or hand motions through steel screws. The péwer motion 
can be reversed easily by a lever on the saddle, and the 
saddle can be securely clamped to the arm in any position. 
Single, double and treble gear controlled by a lever in 





AND STUDDING MACHINE 


by a ratchet lever in front. The arm can be securel) 
ihinges at any angle. The raising and lowering of the 
arm is effected by power motion controlled by a leve! 
at the bottom of the sleeve. The sleeve is of large diamete: 
accurately ground, and is firmly ‘supported at the to) 
and the bottom by strong brackets securely bolted to 
heavy pillar. The pillar is of extremely strong con 
struction, ribbed to resist all stresses consequent upo! 
heavy drilling, and is bolted to the base-plate. Th« 
gear-box is placed at the top of the pillar and the levers 
for changing the speed are brought down to the bottom 
so as to be convenient for the operator. 
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BELGIUM'S INDUSTRIAL FUTURE. 


Ln the course of an interview with a recent representa- 
tive of the Journde Industrielle, M. Paul Hymans, the 
Belgian Foreign Minister, said that he had a profound 
and absolute belief in Belgium’s industrial and com- 
mercial future, based, not on illusions and extravagant 
hopes, but on realities and statistics, When the Armistice 
came, said M. Hymans, Belgium was full of misery and 
destruction. The railways were disorganised, the canals 
blocked up, bridges destroyed, factories demolished, 
shops empty, and the ports closed. Now, the total of 
Belgium's exports exceeded four-fifths of her imports, 
and the movement at the port of Antwerp was 15 per 
cent. greater than before the war. Moreover, the pro- 
duction of 1913 had been exceeded at the coal mines, 
the coke works, in the iron and steel industry, &c. 

There was no unemployment in Belgium. The factories 
were able to absorb all the labour available, and new 
works were springing up to supply products for which 
Belgium had previously been dependent on foreign 
nations—copper, tin, cobalt, and radium, for instance. 

This, continued the Minister, was not all, Belgium had 
other sources of riches and prosperity. Situated between 
great nations, the commercial exchanges of which would 
gradually recover their former dimensions, she would 
benefit as in the past by the immense traffic passing 
through her great port, the most frequented in Western 
Europe, and over her railways, the densest system on 
the Continent. Then, again, as had been noted only 
the other day by the British commercial attaché at 
Brussels, one of Belgium's chief resources was undoubtedly 
the capacity for hard work of the Belgian people. Finally, 
there were two sources of riches which were at present 
almost unexploited, but which offered practically un- 
limited possibilities: the Campine coalfields and the 
Congo Colony. As regarded the former, experts reckoned 
the quantity of fuel available at 8000 million tons. Some 
mines were already working, and the output was con- 
stantly increasing. These, concluded M. Hymans, were 
the realities to which he had alluded, and in spite of the 
present difficulties,. which were great in every country, 
he thought that they were sufficient to justify the con- 
fidence he had expressed. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Improved Market Tone. 


Tue tone of the Midland iron and steel market is 
more cheerful than it has been for some time. Business 
shows some signs of increased movement, though the buy- 
ing is of a spasmodic character. There is undeniably an 
underlying strength which is trying to assert itself. It is 
held in subjection, however, by conditions antagonistic 
to the consolidation of the position. Trade is disturbed 
by the attitude of labour. Neither producers nor con- 
sumers are prepared to commit themselves ahead, and the 
hand-to-mouth buying which results, creates an atmo- 
sphere of insecurity which is opposed to a lasting trade 
improvement. Even though consumptive demand is 
expanding, confidence is repressed. Selling prices cer- 
tainly are showing a pronounced upward tendency, but 
this rebound from the very lew figures which in certain 
instances have been accepted is favoured by the con- 
ditions now prevailing on the Continent. Since the franc 
regained a stronger position, there has been very little 
business done in French and Belgian iron and _ steel. 
Too much significance must not be attached to this, how- 
ever. There is still a big tonnage coming in against old 
contracts, and many consumers expect to be able to buy 
again on favourable terms before their incoming supplies 
are at an end. This being the case, buyers are not pur- 
chasing material from local firms beyond what they 
require for immediate needs, Underselling has not entirely 
disappeared, though the more conservative among the 
producers are no longer tempted to enter into a war of 
prices without reference to production costs. The .ten- 
dency to higher prices runs through raw iron and semis into 
finished material. 

Steel Position Progresses. 

The position of steel has improved, though 
largely through the relaxation in foreign competition. 
Hardly any foreign steel is on offer, and the poor deliveries 
compel a good deal of business to be placed at home, which, 
if prices were solely considered, would go to Belgian steel 
works. Steel business has an expanding tendency. 
Several contracts have been placed for pipe-making 
material. A lot of plates have been ordered for boiler 
building and repairs. For the time being, railway buying 
is not @ conspicuous feature, but the lines are short of 
rolling steck and much more’ business is expected to be 
placed shortly. A lot of new work is pending on home 
and foreign account, which, it is thought, will be placed 
if labour troubles can be got definitely aut of the way. 
While there is still some irregularity in steel prices, the 
disorganisation is not so widespread as it was a few weeks 
ago. Billets have been gradually firming up in view of the 
abatement of serious competition from the Continent. 
Apart from one firm, sellers are not prepared to accept 
less than £8 5s. for British billets. In some cases £8 10s. 
is required. The increased tonnage of orders placed 
appears to suggest improving confidence, though the 
quantities of orders are not large. There is also an im- 
proved feeling as regards prices of sections and joists. 
Small steel bar quotations have moved up. Many rollers 
this week ask upto £10 5s. It is almost impossible to get 
supplies at last week’s figure of £9 15s. Steel scrap is in 
somewhat better demand, though prices are kept low by the 
large consignments still received from the Continent. 


Crown Bar Prices Advanced. 


| Under the fostering influence of this duty—one-third of 
| the value of the goods concerned 


able to make ends meet for many months now, and they 
have been endeavouring to improve the price of their 
products. It was to be expected therefore that makers of 
Crown bars and nut and bolt bars would follow the lead 
of the marked bar houses and advance their quotations. 


are now placed on the basis of £13 per ton, though it is 
still possible to negotiate contracts below this figure. 
Endeavours are being made likewise to increase the price 
of nut and bolt bars, but in this department they are not 
meeting with so much success. Makers’ quotations have 
advanced 5s. per ton to £11 15s. to £12, but buyers are not 
responsive and very little business is being done. Iron 
strip has continued to appreciate, £13 5s. being the basis, 
with some mills pressing for rather more. The bulk of the 
business in Staffordshire is for best iron, but the demand 
for medium material shows improvement. Country orders 
are well maintained, but the prospect of new business is 
diminished somewhat by the rise in prices. 


Raw Iron Values Firmer. 


Pig iron contracts have become heavier, and 
Staffordshire bar makers have been buying forge material 
rather more freely than for some time. Makers of raw 
material are reluctant to take forward commitments in 
view of the great uncertainty as to fuel charges following 
the coal settlement. But they prefer to take risks rather 
than to turn down business. Prices have hardened follow- 
ing the recovery in Cleveland, and there is no difficulty 
in maintaining the standards of £4 15s. for Derbyshire 
foundry and £4 12s. 6d. for Northamptonshire iron. The 
exceptionally low prices which were entertained by 
smelters a few weeks ago no longer apply. In particular 
makes of pig iron the price level is now Is. to Is. 
above the worst. Late quotations stand. The difference 
is that they represent a more uniform basis of actual 
business than was formerly the case. The high price of 
fuel is a strong element in promoting the firmness of the 
market. 


Reduced Sheet Prices. 


Galvanised sheet prices have receded further 
during the week, and makers in this district generally 
now quote £17 10s. per ton for galvanised corrugated 
sheets of 24 gauge. This price, which is a fall of 5s. per 
ton on the week, applies alike to home and to export 
business. 


McKenna Duty on Foreign Motor Cars. 


the Safeguarding of Industries Act has aroused great 
anxiety in Midland motor engineering circles with regard 
to the McKenna duty on imported foreign motor cars. 


the huge motor engi- 
neering firms in this district have been enabled to keep 
their works employed, and solely to the protection afforded 
them by this duty do they attribute their success during 
the great trade slump in keeping their plant going. The 
McKenna duties are not part of the Safeguarding of 
Industries Act. They need re-enactment in every Budget, 
and if Mr. Snowden drops them in his coming Budget 
the effect on Birmingham, Coventry and other Midland 
towns will, it is considered, be nothing less than dis- 
astrous. The report current this week that a decision has 
been arrived at by the Government not to renew the duty 
is viewed with the gravest concern, especially in Coventry. 
No other city can be pointed to as affording so striking 
an example of the value of some form of protection to 
British industry, for between the end of 1921 and December 
last, unemployment in Coventry decreased by over 60 per 
cent., as compared with an average reduction of 32 per 
cent. for the whole country. At the moment, as I pointed 
out in a recent letter. the Coventry motor engineering 
industry is enjoying, if not an actual boom, a period of 
great activity, with many of the works running day and 
night. But if the duty on foreign imported motor cars 
is allowed to lapse at this juncture, it will, in the opinion 
of the leading motor engineering firms, utterly disorganise 
Coventry's premier industry. 


Edge Tool Industry. 


The edge tool industry in this area is experiencing 
a good run of business just now, and works are generally 
fully employed. The seasonal demand, though late in 
materialising, is now stated to have come up to expecta- 
tions, while reports go to show that the orders received 
lately from overseas markets have improved in number 
and volume. Prices are steady, though the increase in 
raw material prices, if continued, is likely to affect edge 
tool values. The outlook is considered fairly bright. 


Unemployment Decrease. 


The returns prepared by the Ministry of Labour 
show a further decrease in the number of persons un- 
employed in the Midlands. The returns issued last week 
gave the total of unemployed as 121,666, and those pre- 
pared for the week ended April 7th show a decline of 949 
to 120,717. The number is distributed as follows :— 
Men, 86,725; boys, 1872; women, 29,202; girls, 2918. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 


General Outlook. 


THERE is a little improvement to be noted in some 
sections of the iron and metal markets, but so far it is 
rather indefinite, and perhaps more in feeling than in 
anything else, except with regard to the foundry iron 
trade, where there is more buying. The question of the 
coal stoppage is, of course, by no means settled by the 
majority of votes against the offer of the masters. A 
very much larger majority will be necessary if a strike is 
to take place, and on the whole the situation is rather more 
favourable than it was now that it is known that so large 





Many Staffordshire ironmasters have been barely 


The Chancellor of the Exchequer’s attitude to | 


course, trade must remain in a very uncertain condition 
until it is positively known whether or not we are to have 
a stoppage. The continental position in the iron trade is 
also rather precarious, de ing, as it does, on whether 
or not the improvement in the currency values can be 


Staffordshire, Lancashire and Yorkshire Crown bar prices | maintained. 


Metals. 


One of the safest markets at the present time 
seems to be copper. Although, of course, no one can say 
that copper prices will not again recede, the chances seem 
to be far more in favour of a moderate advance than of 
any fall from present levels. The position in America 
seems fairly steady, and although plans for the reduction 
of the output are counterbalanced to a certain extent by 
new producing plants, yet on the whole the output 
is lessened, while there is apparently no diminution in the 
rate of consumption. On this side there is certainly some 

ing made towards re-establishment of industry 
in Europe. German consumption is slowly recovering, 
and the stabilisation of the exchange makes business with 
that country more practicable. The French demand is 
also rather better. In this country consumers of copper 
are, for the most part, still working on rather smal! stocks, 
and if any serious confidence in the market should set in 
there is little doubt that consumers would soon begin to 
hold very much more metal. The relatively high prices 
for manufactured copper and brass, such as sheets and 
bottoms, locomotive and condenser tubes, &c., militate 
against the holding of larger stocks of these materials ; 
but there cannot be much risk in holding best selected 
or tough ingot copper at the prices quoted recently. The 
scrap metals are still to be bought on favourable terms 
from dealers, and particularly scrap gun-metal. Quite 
good mixtures are now being bought by the dealers at 
£48 per ton, and in some cases at £47, although, of course, 
their selling prices to the consumer are higher. For alli 
work where an exact specification of the component 
parts or the mixtures is not required these scrap materials 
| afford an opportunity of saving in cost. The market for 
tin continues to be very irregular and uncertain. The last 
setback seems to have been caused mainly by doubt as 
to the American demand. The market had for a long time 
relied upon a large demand from the United States, and 
if by any chance that should fail, no doubt the general 
level of prices would be lower ; but is there any probability 
of any such failure beyond a very temporary cessation of 
buying? The original cause of the collapse in the tin 
market was the enormous loss by speculators in France, 
| and the effect of this must now be passing off. The market 
for lead has been rather quieter of late, and some people 
think that the price is now settling down at round about 
£34 for foreign and £35 for English metal. These prices 
are, of course, high when considered relatively to copper 
or spelter ; but unless the production of lead can be very 
much increased to meet the heavy demand, it will be 
impossible to get back to the old relative values. Spelter 
remains rather weak and the demand at present from 
consumers here is rather poor. 





Pig Iron. 


The market for foundry iron in the Mancheste: 
district is a little better, and there is an increasing disposi- 
tion to buy for delivery over the current quarter. The 
reason of this, as has been already pointed out, is the 
growing conviction that foundry iron in Manchester cannot 
be any cheaper and may be dearer before the end of June. 
Midland makers seem to be fairly confident that they will 
be able to obtain rather more than the present lowest price 
a little later on, and as a consequence they are in no hurry 
to sell. Some of the Derbyshire makers have already 
raised the furnace price to 96s. per ton and others to 
96s. 6d., making the delivered price in the Manchester 
district 103s. 6d. to 104s. per ton ; but Derbyshire No. 3 
can still be bought here, at any rate up to May 3lst, at 
102s. 6d. Cleveland iron, on the other hand, would cost fully 
107s. 6d. per ton in Manchester, and if the reports from that 
district are to be believed, there is very little No. 3 now 
available and practically no No. 1. Of course, the Cleve- 
land price depends entirely upon whether the Scotch and 
continental demand continues to be as brisk as it is at 
present, and this again depends upon the stability of the 
French and Belgian exchanges ; but in any case Cleveland 
No. 3 is not likely to fall to 90s. per ton at the furnaces 
within the next two months ; and unless it does, it cannot 
compete in Manchester. Scotch iron is rather firmer here 
at llds. to 116s. 6d. per ton delivered, and merchants 
report a rather larger business. This may mean that the 
textile engineers are taking a more favourable view of 
business prospects, although one cannot think that the 
cotton trade here has yet much spare capital to invest in 
new machinery. 


Steel. 


Some of the selling agents for steel manufacturers 
report a better inquiry, mainly for small lots of finished 
steel ; but so far the prices here do not seem to respond. 
For joists and angles delivered in Manchester £9 15s. is 
still quoted, and possibly business could still be done at 
£9 12s. 6d., but one does not hear of £9 10s. any more. 
For round bars the usual price now is £10 to £10 15s., 
and for flat bars £10 5s. Plates are somewhat neglected, 
but sellers ustally. quote £10 5s.. per ton. 


Scrap. 

The market for scrap of all kinds remains rather 
dull and weak. The fact that Lancashire bar iron was 
raised 10s. to £13 per ton for Crown quality ought to stamu- 
late the demand for heavy wrought scrap at £5 per ton, 
for it is a cheap material as compared with forge pig iron ; 
but this week there is not much indication of a better 
market. The demand for cast scrap is still rat paper. 
but dealers continue to qllote from 87s. 6d. to 92s. 6d. per 
ton delivered and according to quality. For steel scrap 
there is no demand and the prices offered by the dealers 
for lots in Lancashire, delivered on trucks, are very low— 
say, from 70s. to 72s. 6d. per ton. 


Barrow -in-FURNESS 
Hematite. 





a minority voted for accepting the terms offered ; but, of 





The state of the hematite pig iron trade im this 
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district remains about the same, and there will be no altera- 
tion until the miners’ troubles are settled. Then, too, the 
shipyard lock-out has a disturbing influence on trade 
generally, but it is not expected to last any length of time. 
Stocks do exist in the district, but not to any marked 
extent, and although the consumption by the steel depart- 
ments is not on anything like a large scale, the demand is 
sufficient to take the limited output without the tonnage 
lying at the makers increasing to any extent. It would 
seem as if all the smelters were keeping down the output 
to the lowest, so that when they meet the improved trade 
they will not be saddled with heavy stocks. There are 
sigus of the continental trade improving, and this is due 
solely to the fact that the appreciation of the franc is 
bringing hematite within the reach of buyers in France, 
Belgium, &c. If the frane gets to 70 the prospects will 
be even better. At present the Midlands are the best 
customers. A moderate amount is going to Scotland, but 
this business will improve as soon as the air is clearer. 
Now that there are direct sailings from Barrow to Phila- 
delphia, with possibilities of extensions to Baltimore and 
Boston, there is some hope of the American business 
improving, as part cargoes are quite a different proposition 
to chartering a vessel or having to send pig iron by coasting 
steamer to Liverpool for transhipment. 





Iron Ore. 


The local iron ore trade is dull, and likely to be 
until there is more life in the iron trade. None of the mines 
are active and many are doing nothing at all practically. 
Foreign ore continues to come in, and Carnforth has been 
receiving a fair tonnage vid Heysham. Moderate cargoes 
have been received at Barrow at intervals. 


Steel. 


The steel trade remains quiet, although there are 
several inquiries, but none of them bulk heavy. The 
Workington rail mills have gone on this week on a rush 
order, but it will only keep them engaged for the week. 
Che Barrow rail and merchant mills are still idle, and there 
is no talk of them re-starting at the moment. The hoop 
and section mills are better situated and have orders to 
keep them going regularly. 


Shipbuilding and Engineering. 

The lock-out has affected Barrow to the extent 
of a thousand men or so, but this stoppage will not hold 
up work for some time, and in the meantime it is hoped that 
the trouble will be settled. The shipyard is fairly well 
employed and there will be one or two important launches 
in the course of the next two or three months. No fresh 
orders are reported, but we may be hearing something 
about new work in the early future. 





SHEFFIELD. 
(From our own Correspondent.) 
More Trade, but Little Profit. 


THERE is a better tone in the heavy steel trade, 
so far as amount of work is concerned, but complaints of 
the unremunerative character of business are pretty 
general. There is no actual improvement in the booking 
of new contracts for open-hearth steel, but the decline in 
foreign competition is a cheering sign. This decline is 
due largely to the fact that prices of continental billets, 
bars and sections have risen to such an extent that the 
British user gains nothing by sending his orders abroad. 
It rather looks as if British makers will have to follow suit 
in the matter of prices. They have already raised their 
charges for bar iron and soft billets, and the prospects of 
dearer fuel and raw materials are causing anxiety. At 
the same time, competition among the home firms them- 
selves is extremely keen. There are numerous instances 
of slackness, and many gaps to fill up, and under these 
conditions price cutting is resorted to in order to secure 
orders, 


Railway Work. 


The departments engaged in the manufacture of 
railway steel continue busy. The Duke of York, durin 
his visit to the city last week, was taken t= a typical 
works—those of Samuel Osborn and Co., Limited—where 
he saw, among other things, springs being made for the 
Buenos Aires Great Southern Railway and the Avonside 
Engine Company, Limited, carriage bearing springs for 
the Great Indian Peninsula Railway, tramcar springs for 
the Brush Electrical Engineering Company, Limited, loco- 
motive springs for the London and North-Eastern Railway 
Company, as well as motor omnibus, standard wagon 
bearing and standard wagon buffing springs. The manu- 
facture of manganese steel points and crossings for tram- 
ways and railways is an industry in which Sheffield was 
the pioneer, and which now occupies a very important 
position in the city. Three firms specialise in this work, 
and they are fairly well.off for orders for the home market, 
the Colonies, Sweden and South America. The railway 
programmes are also benefiting Lincoln, where Clayton 
Wagons, Limited, have secured an order from the London 
and North-Eastern Railway Company for sixty bogie 
carriages for the main line of the railway. The carriages 
are to be fitted with the Gresley articulated type of bogie, 
and are of the most up-to-date design. It is announced 
that altogether the London and North-Eastern Company 
is giving out contracts of a value of about £600,000, which 
will be distributed among half a dozen Midland firms. 


The Lighter Steel Trades. . 


There is no improvement to record with regard 
to the condition of the crucible steel trade. It is still 
suffering from the loss of the continental markets, and is 
in a very slack state. There is an extremely poor demand 
for the various alloys used in the composition of special 
high-grade steels, although the prices are very low, some 
of them having reached pre-war level, which, it is said, 
is insufficient to cover production costs. A much more 
satisfactory report comes from the saw trade, which 








appears to have completely emerged from the slump of the 
last few years, and is now very busily employed, especially 
on circular saws. In the case of one of the largest firms, a 
twenty-four-hour day is being worked, and, although 
others are not working under such great pressure, employ- 
ment generally is so good that the whole of the available 
skilled labour has been absorbed. The activity is to a 
considerable extent due to orders from Japan for circular 
saws for wood cutting, to be used in the rebuilding of the 
towns which were devastated by the earthquake. Many 
of these saws have a diameter of as much as 6ft. or T7ft. 
An excellent opening was recorded in the season for farm 
and garden tools, and orders were received in large volume, 
but a falling off is now reported. The implement trade is 
making but moderate demands for steel parts. 


Cutlery. 


There is not much improvement in the state of 
this trade, taken on the whole. A large demand is main- 
tained for table cutlery, chiefly for ships, railways, hotels, 
cafés, stores and advertisers, and firms which have booked 
contracts for these supplies are fairly well situated. The 
ordinary home trade, however, has been showing a falling 
off all the year, and travellers calling upon provincial 
shopkeepers bring back very unsatisfactory reports. The 
colonial trade is not so bad, and some useful orders have 
come to hand lately, while South America is also sending 
business through. There is a continuance of keen com- 
petition in the stainless knife department, but the leading 
makers are determined to maintain their quality, holding 
that any reduction in that respect, although it might serve 
to secure orders at the moment, would prove to be unsound 
policy in the long run. French competition in table cutlery 
is increasing, especially in Canada, where knives are being 
offered at prices lower than the British, but H.M. Trade 
Commissioner in the Dominion reports signs of a growing 
demand for British goods, due partly to a greater realisa- 
tion of the value of quality. 


Coal under Sheffield. 


There have been many colliery developments in 
the district surrounding Sheffield, and now there is prospect 
of similar progress within the area of the city itself. It 
will not be on a very large scale, but it is very interesting 
by reason of the fact that the scheme has led to the first 
application under the Mines (Working Facilities and 
Support) Act, 1923. Last week the Nunnery Colliery 
Company, Limited, of Sheffield, appeared before the Rail- 
way and Canal Commission to apply, under Sec. 5 of that 
Act, for permission to work minerals under the city of 
Sheffield. It was stated that the area affected was about 
200 acres of the Silkstone seam, and 400 acres of the Park- 
gate, adjoining the minerals at present worked by the 
company, which has been in existence since 1874. The 
several ownerships ran into thousands, and the minerals 
were in such exceedingly small parcels that it would be 
impossible conveniently to work them by themselves. 
Counsel for the company put his application on the grounds 
of the output of coal in the area ; that this coal was claimed 
to be the best bituminous coal in the country; that its 
working would result in increased employment; and 
that if the present company did not make this applica- 
tion the coal would never be worked in the future, because 
the area was too small for any other company to sink 
shafts—it would not be worth their while. He added that 
the Sheffield rates would be assisted to the amount of 
£10,000 annually during the time the seams were worked, 
and that it would be impossible for any injury to be done 
to the surface. Mr. Justice Sankey directed the publica- 
tion of notices calling upon objectors to send their reasons 
to the Registrar, after which the Court will give an order 
as to who should appear, and will decide whether a local 
hearing in Sheffield is necessary. 

Colliery Devices. 

An interesting exhibit at Wembley Park will be 
a 5 horse-power patent mine haulage gear, made by David 
Ashton and Co., Limited, of Aztec Works, Neepsend, Shef- 
field, and known as “ Little David.’’ The machine is 
totally different from the ordinary kind of such appliances 
in that the electric motor is mechanically interlocked with 
the friction clutch. The machine on view will be fitted 
with a 5 brake horse-power squirrel-cage induction motor, 
direct coupled to the epicyclic gearing, which is contained 
within the haulage drum. Messrs. Ashton have supplied 
a number of these little machines to collieries in the North 
of England. They are displacing pit ponies, each machine 
doing the work of four or five animals. Another interesting 
mining matter is the prevention of accidents due to trains 
of corves running away, to which a great deal of attention 
has been devoted recently. A number of safety appliances 
have been devised and tested, and now the matter is to 
be thoroughly gone into at the University. Mr. I. C. F. 
Statham, of the Mining Department of that institution, is 
carrying out research work, and will next month read a 
paper on the subject before the Yorkshire branch of the 
Association of Colliery Managers. An incline will be 

in the University yard, where demonstrations 
of the working of the various appliances will be given. 


Developments at Askern. 


Sir Samuel Instone, chairman of the Askern 
Main and other collieries, performed the ceremony of 
opening the Askern Miners’ Institute. The building was 
formerly a well-known hydropathic establishment, and 
has been acquired by the Miners’ Welfare Committee. 
Sir Samuel remarked that the colliery company had already 
spent £200,000 over and above the price paid for the 
colliery. It was erecting coking and by-product plant, 
costing another £200,000, and on top of this there was in 
course of erection a washing plant costing £30,000. 


Municipal Schemes. 


Several interesting municipal projects are afoot 
in the district. Rotherham Corporation, which has a Bill 
in Parliament, is seeking permission to insert a new clause 
by which it proposes to take power to make a new service 
reservoir on lands lying to the south of Wortley-road, and 
adjoining the existing service reservoir. Barnsley Town 





Council has decided to embark on a scheme of repairs to 
water mains, to be carried out in six years, at a total cost 
of £16,000, and it is also announced that the first sod of 
the Scout Dyke reservoir will be cut during the first week 
in May. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Shipyard Lock-out. 


Tue lock-out in the shipyards on the North-bast 
Coast, forced upon the employers as the result of the 
obdurancy of the Southampton shipyard workers, who for 
seven weeks have been engaged in an unauthorised strike 
for increased wages, comes at a time when the industry was 
just settling down after oe depression. Employers 
in this district express their regret that drastic action has 
had to be taken, and among the men themselves there is « 
good deal of irritation at the fact that a settlement was 
not reached before the stoppage occurred. It is not likely, 
however, that there will any immediate serious effect 
upon the construction of ships in North-East Coast yards, 
as some very important unions are not concerned, and 
their members are at work. The principal “ key ” union 
under this head is the Boilermakers’ Society, which was 
the central figure in the lock-out of last year. So far as 
this area is concerned, there is also the fact that th« 
labourers in the yards—for the most part members of the 
National Amalgamated Union of Labour—are not locked 
out. The members of the Shipwrights’ Association are 
also at work. Generally, therefore, the constructional 
men in the industry are not affected, and vessels will hav. 
to be in a very advanced state before the absence of the 
locked-out crafts becomes serious. It cannot be denied, 
however, that the lock-out will have a 7 prejudicial 
effect on the future of the shipbuilding and ship-repairing 
industry, as owners who were inquiring for tonnage have 
been deterred from continuing those inquiries, and those 
with vessels needing repairs are hardly likely to send them 
to yards which may be unable to complete the work at a 
given time. Continental ship-repairing centres will un 
doubtedly benefit. It is estimated that about 6000 men 
have been locked out in this district. 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade has not 
been quite so brisk during the past few days, but this is 
only to be expected after the recent heavy transgctions, 
and in view of the approach of the Easter holidays. A 
fair number of inquiries are still circulating, however, and 
indication is not lacking that steady trade is likely to 
continue. A growing feeling of confidence in the situa 
tion is gratifying, and if labour troubles do not hamper 
matters there appears to be good reason to anticipate a 
gradual all-round improvement. The home demand for 
pig iron is expected to expand, and continental require 
ments are believed to be still far from fully satisfied, so 
that, with the products of this district cheap as com 
pared with those of other home localities and iron centres 
abroad, prospects may be regarded as distinctly more 
encouraging than for some time past. No. 3 G.M.B. Cleve 
land pig iron is 92s. 6d., No. 1 97s. 6d., No. 4 foundry 
91s. 6d. to 92s., and No. 4 forge 91s. to 91s. 6d. 


Hematite Pig Iron. 


The hematite pig iron trade is also quieter, 
steel makers taking reduced quantities in consequence of 
the holidays. Makers, however, are hopeful of better 
business after Easter. In the meantime, there is an easier 
tendency in prices, and mixed numbers are obtainable at 
99s. per ton, both for home use and export. 


Iron-making Materials. 


Foreign ore merchants report an absolute stag- 
nation in business, and so far as can be gathered market 
quotations, based on best Rubio at 24s. c.i.f. Tees, are 
purely nominal. Good Durham furnace coke is stil! 
obtainable at 30s. per ton delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and stee! 
trade is improving. Prices are now such as to admit of 
successful competition with continental makers, with the 
result that customers are taking a good deal more interest 
in this market. Whilst the volume of trade passing is not 
heavy, a few useful contracts have been arranged, and 
hope is entertained that substantial orders, which have 
been held up, will be released. Values show little move- 
ment. In some departments there is a slightly firmer 
feeling, but the only actual advance is a rise of 10s. in 
iron bars, which now become £12 10s. 


The Coal Trade. 


The outlook in the Northern coal trade is un- 
settled, as there are many doubtful factors. The main 
position, of course, centres on the developments in the 
miners’ negotiations. The result of the ballot appears to 
give the hope that a friendly settlement will be reached, 
and that for some weeks the prospect of steady work at 
the pits is assured. Merchants consider that the vote, 
although against acceptance of the owners’ terms, showed 
so small a majority that negotiations should result in 4 
continuance of work, and that it practically amounts to 
acceptance of the generous terms offered by the cova! 
owners. While the question of a stoppage is generally 
placed in the background, the fear of it still has a sent) 
mental effect on coal prices, and there is no disposition tv 
enter into any large commitments for forward periods 
until further meetings have been arranged, and @ more 
definite lead given as to the direction of the negotiations. 
The undertone of the market is easier than it was during 
the past two or three weeks, but the prices ruling during 
this latter period have been mostly dictated by jorc 
majeure. Prospects point to a return of more normal 
values, and, as sellers continue to ask late prices, there '* 
a margin of from Is. to 2s. per ton in views as to various 
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grade values. The possibility of a stoppage in the Ruhr 
coalfields, owing to the working agreement with the miners 
automatically ending this month, has resulted in a good 
deal of inquiry for supplies from the Continent. German 
buyers are evidently taking a serious view of the Ruhr 
position, as they are inquiring freely for supplies and for 
early shipment, offering full current value. The demand 
for all qualities of coke is rather slow, but makers are not 
pressing supplies on the market, and values remain fairly 


steady. 


Cleveland Miners’ Wages. 


An advance of 0.5 per cent., bringing wages from 
$4) to 85 per cent. above base rates, was agreed upon by 
the Cleveiend ironstone mineowners and the miners’ 
representatives at a joint conference on Monday. 











SCOTLAND. 


(From our own Correspondent.) 
The Shipyard Trouble. 


So far as the Clyde is concerned the shipyard 
lock-out is not calculated to affect the position to any 
great extent in the meantime. The workers concerned 
in this area number between five and six thousand only, | 
including the joiners. 
trades organised by the Boilermakers’ Union are not 
involved. Although the painters are affected nationally, 
only those employed in English yards are locked out, 3 

| 


the Scottish Painters’ Union is not involved in the South- 
ampton dispute. On the Clyde the copperamiths were 
chiefly engaged on repair work, while so far as the Transport 
Workers’ Union was concerned, none of its members were 
employed on the Clyde. The apprentices have been allowed 
to remain at work. 


Shipbuilding Contracts. 


It is reported that a firm on the lower reaches of 
the Clyde is to build a cargo-passenger vessel of 5000 tons 
for foreign owners, and that Alex. Stephen and Sons, 
Linthouse, have an order for a fruit-carrying vessel of | 
2500 tons. Another vessel similar to the latter is to be 
built by Lewis and Sons, Limited, at Aberdeen. J. G. 


a and Co., ae have an order for a set of | terminate contracts, assuming that matters do not take | 
Diesel engines to be constructed on the Burmeister and | guch a satisfactory course as is desired. 


Wain-Harland and Wolff principle. This machinery is | 


to be fitted to a vessel of 8000 tons now under construction | that arrangements have been made that work shall be 


on the Clyde. The main engine, which is to be of the long- 
stroke crosshead type, is to have six cylinders, each 740 mm. 
bore by 1500 mm. stroke, and is to be capable of developing | 
a normal power of 1750 brake horse-power continuously 
in service when running at 85 revolutions per minute. 


Pig Iron. 


The shipwrights and the various | ably reduce very considerably the fuel demands of that 


| of 3700 tons is reported to have discharged her cargo of 


against the employers’ terms. In the case of South Wales 
the majority was telatively greater against acceptance, 
as 101,613 voted against and 58,490 for the offer, so that 
the majority against was 43,123, which, however, is less 
than a two-thirds majority, which is required when the 
question of a national strike is raised. Of course, it is 
appreciated that this was not a strike ballot, but at the 
same time it is indicative of the feeling of the rank and 
file, and the view is held that in the event of a strike ballot 
being taken it is highly questionable whether there would 
be a majority at all for such a drastic course. While, 
however, it is possible to regard the future more opti- 
mistically from the point of view of labour trouble, the 
situation is becoming increasingly serious from the point 
of view of business. It cannot be said that there is no 
danger of district stoppages, and foreign buyers are not 
operating as long as there is any uncertainty regarding 
supplies. The continental inquiry is at a standstill, and 
unfortunately it will be found before very long that 
collieries will be forced to suspend working owing to the 
scarcity of orders and tonnage. The way German coal is 





70,000 to 80,000 tons of Welsh coal for an electrical works 


in Uruguay. American firms also put in prices, but the 
news has now been received that the whole of the tenders 
for coal have been turned down and that arrangements 
have been made by the works in question to take oil fuel. 
With regard to the Roumanian State Railways’ coal 
| requirements of about 100,000 tons of steam coals for 
delivery from May to October, it is understood that the 
business is likely to come to this district provided that the 
financial details can be satisfactorily arranged. 


Work for Swansea. 


In connection with the contract for the supply of 
steel pipe lines for the Tata Power Company's Nila Mula 
or Bhira, India, hydraulic electric scheme, secured by the 
British Mannesmann Tube Company, Limited, Newport, 
it is reported that the whole of the riveted pipes, including 
the special junctions and expansion joints, will be manu 
factured at the King’s Dock (Swansea) works of Sir William 
Arrol and Co. (Swansea), Limited. 








being shipped from Rotterdam to France, Italy, and other 
destinations is causing no little amount of alarm among 


| exporters in this district, who realise that they will have 


increasingly difficult times during the next month or so in 
finding an outlet for the coals which they hold on contract 
and which the collieries will be pressing them to take out. 
The report was received here at the end of last week that 
there were no less than thirty-six steamers in Rotterdam 
loading cargoes of coal for Italy alone, which must inevit- 


country for some weeks to come. Furthermore, the fact 
that steamers are getting such good despatch at Rotterdam 
means that shipowners are showing preference for that port 
instead of sending their steamers to this channel, even 
though outward rates of freight from South Wales rule | 
relatively higher. The fact is that the quick way in which | 
steamers are turned round at Rotterdam more than com 
pensates for the lower rate of freight received. One steamer 





iron ore and loaded a cargo of coal from Rotterdam in 
two running days, whereas steamers have been waiting | 
as long as a week or more in South Wales ports of late for | 
a loading berth. 


Miners’ Notices. 


There has been a good deal of uncertainty of late | 
as to the real position with regard to miners’ notices to 


The present wage | 
agreement expires on the 17th inst., and it has been stated | 


continued in the coalfields after that date on day-to-day 
contracts. Since then, however, it has been pointed out 
that so far as South Wales is concerned it has been agreed | 
between the owners and workmen's representatives that 
the notice to end the Conciliation Board agreement does | 
not terminate individual contracts, and that notice is 
required to be given by either side before contracts are 
ended. 


The pig iron market showed a tendency towards | 
improvement during the past week, and a slightly firmer | Ti > Dema 
tone was noticeable. The business passing showed little -platers nds. 
or no increase, however, as consumers are not at all dis- | The annual conference of the tin-plate section of | 
posed to anticipate requirements at present. At the | ¢he Transport and General Workers’ Federation was held 


moment the export demand seems more likely to expand 
than the home demand. 


at Swansea on Saturday last, when no less than eighty-six 


claims were submitted for consideration with a view od 


| their being laid before the Joint Industrial Council when | 


Steel and Iron. 


it has its annual sitting in June next. Mr. E. Bevin, general | 


| secretary of the Federation, put forward a scheme for 


An improvement in the steel trade is still delayed. | 
Labour troubles are undoubtedly retarding the placing of | 
fresh business, and in the meantime the steel works have 
great difficulty in maintaining employment. Few makers | 
have more than sufficient specifications to cover operations | 
a week ahead. Plates are especially slow. 
are still comparatively well placed, however. Export 
demands are fair and outputs are moderately satisfactory. 
Home prices are all unchanged. Bar iron makers are not 
receiving much support. Old orders are being worked off 
and the amount of fresh business booked is very disappoint- 
ing. Consumers, of course, are anticipating cheaper prices 
and practically nothing beyond absolute necessities is 
bought. Re-rolled steel is a shade more active, but 
business is only possible when considerable price con- 
cessions are granted. 


Coal. 


The coal trade in general shows little chang 
since last week. The pressure for inland supplies is main- 
tained and foreign inquiries are broadening out. France, 
Belgium, Scandinavia, and Germany are all likely buyers. 
‘he labour uncertainty and the great scarcity of fuel 
dominate the situation at present. The collieries in all 
districts have heavy bookings and have really nothing to 
sell this month at least. Consequently operations on the 
market are practically confined to the turnover in second- 
hand lots with prices pretty much a matter of arrangement. 
lhe coal trimmers’ strike is not over yet, and there is 
some talk of the movement spreading. Fuel from Fifeshire 
is being shipped through Glasgow to the South of England. 
West of Scotland fuel has gone in fair bulk to the Irish 
market. Inland consumers, however, are snapping up 
practically all the fuel coming on the market and ship- 
ments are almost entirely against old contracts. Prices 
are very firm, but under the circumstances only approxi- 
mate quotations are possible. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


_ THe result of the miners’ ballot on the coal- 
owners’ offer to settle their wages demands affords com- 
‘ort, Inasmuch as the prospect of a national strike in the 

oalfields is almost eliminated. Taking the figures for 
the country as a whole, an adverse majority of over 
20,000 would have been required to justify the Federation 
thinking of @ strike, whereas the majority was only 16,258 


Sheet makers 


reconstructing the present methods of dealing with claims 
for wages advances and conditions of work, which, if | 
accepted by the Industrial Council, will, it was considered, | 
remove a good deal of friction, the crux of the matter from | 
the men’s point of view being that there is unnecessary | 
delay in dealing with questions that are continually arising 
at the various works. Mr. Bevin pressed for the appoint- 
ment of works committees throughout the trade, and that 


| these committees should accept responsibility for settle- 


| 


ment of purely local matters; other questions raising 
graver issues would still have to be settled by the machinery 
of the Industrial Council. As regards the demands put 
forward for consideration, about half of them, after being 
examined, were passed by the conference. Apart from the 
claims of the shearers, openers, smelters, tinmen and 
assorters, it was agreed to submit a demand for a minimum 
rate of £3 per week for labourers in tin works, and the 


| general demand is once more to be put forward for pay- 
@ | ment for the annual stop-week in August. 


New Bridge. 


The Parliamentary and Improvement Committee 
of the Newport Town Council has decided to accept the 
tender of Sir William Arrol and Co., Limited, of Glasgow, 
to take down the existing Newport bridge over the river 
Usk and to reconstruct a five-arch bridge with steel 
girders, 60ft. wide, on the site of the existing bridge, in 


understood that a good deal of the steel work for the plates 
of the proposed new bridge will be supplied by Messrs. 
Arrol’s new works at the King’s Dock, Swansea. 


New Coal Washery. 


A coal washery has been erected for the Windsor 
Steam Coal Company (1901), Limited, at Abertridwr, and 
is about to be put into operation. It was designed by the 





Coppee Company (Great Britain), Limited, and comprises 
coal washing, screening, drainage, and re-loading plant, 
| &c., housed in a building of reinforcéd concrete, steel, 
and brickwork. ‘The whole of the plant is electrically 
| driven. The washery has a capacity of 100 tons per hour. 


| 


Current Business. 


Business is exceedingly quiet on the steam coal 
market, and there appears to be no disposition abroad to 
purchase coals from this district. The outlook for many 


collieries is far from satisfactory after the present week, 
as many of them have next to no tonnage on stem. The 
tone of the market has undergone a marked change and 
is undoubtedly easier, 





Tenders were recently sent in for 


twenty-four months, for the sum of £140,275 10s. It is 





LAUNCHES AND TRIAL TRIPS. 


TAIREA, twin-screw steamer ; built by Barclay, Curle and Co., 
Limited ; to the order of the British India Steam Navigation 
Service, Limited ; dimensions 465ft. by 60ft. by 33ft. Mngines, 
twin-screw, triple-expansion; constructed by the builders ; 
launch, March 6th. 

CAMBERWELL, self-trimming collier ; built by the Tyne Iron 
Shipbuilding Company, Limited; to the order of the South 
Metropolitan Gas Company ; dimensions, 244ft, by 30ft. 6in. 
by 20ft. 6in.; 2450 tons deadweight. Engines, triple-expansion, 
18in., 30in. and 49in. by 35in. stroke, pressure 180 !b.; launch, 
March 6th. 


Srourcatr, steel motor tanker; built by James Pollock, 
Sons and Co., Limited, to the order of the Anglo-American Oil 
Company, Limited; dimensions, 90ft. by 19ft. by 7ft. 3in.; 
to carry 115 tons of petroleum spirit. Engine, 135 brake horse 
eo two-cylinder reversible heavy oil marine; constructed 

y the builders ; launch, March 8th. 


WELLFIELD, twin-screw motor vessel; built by the Tyne 
Iron Shipbuilding Company, Limited, to the order of Hunting 


|} and Son; dimensions, 385ft. by 51ft. 6in. by 30ft. 6in.; to carry 


7800 tons deadweight. Engines, two sets North - Eastern- 
Werkspoor Diesel; constructed by the North-Eastern Marine 
Engineering Company ; trial trip, March 10th and 11th, 


ASHTREE, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of Howard-Jones, Limited, of Cardiff ; 
dimensions, 254ft. 9in. by 36ft. 9in. by 18ft. lin. Engines, 
19in., 3lin., 5lin. by 36in. stroke, pressure 180 1b.; constructed 
by the North-Eastern Marine Engineering Company ; launch, 
March 20th. 


La Pera, fruit carrier; built by Cammell Laird and Co., 
Limited, to the order of the United Fruit Company, of Boston, 
U.8.A.; dimensions, 325ft. long. Engines, four-cylinder Diesel ; 


| constructed by the builders ; launch, March 22nd. 


SWANLEY, single-screw motor vessel ; built by Barclay, Curle 
and Co., Limited, to the order of Harris and Dixon, Limited ; 
dimensions, 410ft. by 55ft. 3in. by 29ft.; 6700 gross tonnage. 
Engines, double-acting Diesel ; three cylinders 24}4in. diameter 
by 44in. stroke; constructed by the North British Diesel 
Engine Works (1922), Limited ; launch, March 22nd. 


INVERBANK, twin-serew vessel; built by Harland and Wolff, 
Limited, to the order of Andrew Weir and Co.; dimensions, 
434ft. by 53ft. 9in. by 37ft.; 5200 gross tonnage. Engines, two 

ts of six-cylinder Diese! ; constructed by the builders ; launch, 
March 24th 


Sincie-screw Motor Tuc; built by J. Samuel White and 
Co., Limited, to the order of the Ports and Lighthouses Adminis 
tration of Alexandria; dimensions, 70ft. by 20ft. by 1l0ft 
Engines, Diesel direct reversible; constructed by Vickers 
Petters, Limited; launch, March 24th. 








Farapay Hovusx OLp StupENTs’ AssociaTion —-Old students 
| are reminded that the annual smoking concert will be held at 
| the Hotel Cecil (Princes Hall) on Friday, May 2nd, at 8 p.m., 
| with the president, Mr. R. N. Vyvyan, M.LE.E., in the chair. 
| Accommodation will be available for 300. 


Tse Rapio Society or Great Brrrars.—We are asked to 
announce to members of the Radio Society of Great Britain 
that the ordinary general meeting of the Society, originally 
arranged for April 23rd, has been postponed until Wednesday, 
April 30th, 1924. The meeting will be held at 6 p.m. at tho 
Institution of Electrical Engineers, Savoy-place, and will be 
the occasion of a lecture by Captain P. P. Eckersley on “ Faithful 
Reproduction by Broadcast.” 


Farapay House Entrance ScHoiarsuips.—As a result of 
the entrance scholarship examination held at Faraday House 
Electrical Engineering College on April 8th, 9th, and 10th, the 
following awards have been made :—W. J. L. Wildbore, Strand 
School, Brixton-hill, the ““ Faraday " Scholarship of fifty guineas 
per annum, tenable for two years in college and one year in 
works; D. Parkinson, Victoria Grammar School, Ulverston, 
the ‘“‘ Maxwell "’ Scholarship of fifty guineas per annum, tenable 
| for one year in college and one year in works ; . Peachey, 
| Royal Grammar School, High Wycombe, an Exhibition of forty 
guineas per annum, tenable for one year in college and one year 
in works ; J. G. Bentley, Merchant Taylors’ School, an Exhibi 
tion of thirty guineas per annum, tenable for one year in college 
and one year in works ; C. F. Ellis, Beckenham County School, 
an Exhibition of thirty guineas per annum, tenable for one year 
in college and one year in works ; W. A. R. Smith, King Edward 
VI: Grammar School, Norwich, an Entrance Prize of twenty 
| 








guineas. 

ENGINEERING GotrinG SocieTy.—The spring meeting of the 
Engineering Golfing Society will be held at Beaconstield on 
Wednesday, April 30th, by the courtesy of the Golf Club. The 
following programme has been arranged :—In the morning there 
will be an eighteen-hole stroke competition for: (a) the “ Presi- 
dent’s Challenge Cup,” presented by Sir Alexander Kennedy, 
for members in the First ision, with handicaps of 10 and 
under; and (6) the “ Wil#n Challengo Cup,” presented by 
Mr. R. P. Wilson, for members in the Second Division, with 
handicaps of 11 and over. A memento and a second prize will 
be given in each division. There will also be « prize for the best 
scratch score, presented by the captain, Mr. W. L. Mawergh. 
In the afternoon there will be four-ball foursomes match play 
against bogey, eighteen-hole round. There will be two first and 
two second prizes for this competition. It is hoped to start the 
competition not later than 10 a.m. The entries close first post 
on Thursday, April 24th. During the current season it is also 
proposed to hold a match play tournament under handicap on 
ines similar to those of 1923, open to all members of the Society 
The entries for this tournament also close on Thursday, April 
24th. Further iculars es prize meeting, tourna 
ment and the Club generally may be obtained from the hon. 
secretary, Mr. G. M. C, Taylor, 36, Victoria-street , Westminster, 

8.W, 1, 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 

(1) Spanish 

(1) N. African 

N.E. Coast— 
Native ¢. 
Foreign (c.i.f.) 


17/6 to 26/- 
23/- 
23/- 


(2) Scorttanp— 
Hematite. . . 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 ss 
Silicious Iron .. 
No. 3 G.M.B. . 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDs— 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


” ” 


(3) Northampton— 
Foundry No. 3 
oe Forge 


(3) Derbyshire— 
No, 3 Foundry 
Forge 


(3) Lincolnshire — 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast— 
N. Lanes. and Cum. 


Hematite Mixed Nos. 


ScorTLanp— 
Crown Bars 
Best oe 


N.E, Coast— 
Common Bars 
LaNncs.— 
Crown Bars 


Second — Bars 
Hoops 


8. Yorrs.— 
Crown Bars 
Bost 9 
Hoops 

MiIpLanps— 
Crown Bars .. 
Marked Bars (Stafts. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(6) Home. 
£ « 4. 
(5) ScorLanp— 
Boiler Plates .. o BE ne © ss 
Ship Plates, fin.andup 10 5 0. 
Sections .. .. 6-318 -@ 
Steel Sheets, °/,,in. to Pin. 12 10 0 
Sheets (Gal. Cor. 24 B.G.) — 


! 
N.E. Coast— 
Ship Plates 
Boiler Plates . 
Joists a 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails 
Light ,, 
Billets . 
MANCHESTER— 
Bars (Round) 
» (others) .. 
Hoops (Best)... .. 
» (Soft Steel) 
Plates us Obs 
o» (Lanes. Boiler) 
Saerrieitp — 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic “s 
Intertmnediate Basic 
Soft Basie 
Hoops .. .. 
Soft Wire Rods 
MIDLanps— 
Billets and Sheet-bars .. Oto 8 
Sheets (20 W.G.) .. Oto l2 
Gal. Shoots, f.0., Loo! os 
Angles 0 to 10 
Joists 0 to 10 
Tees. . e Oto ll 
Bridge and Tank Plates 0.. 
Boiler Plates .. .. ‘ 0... 


£9 to £9 5 


0 to 13 
Otoll 


Oto 10 


NON-FERROUS METALS. 


20 by 14 


SwanszEa— 
Tin-plates, LC., 
Block Tin (cash) 243 10 

am (three months) 43 =6«6 
Copper (cash) 7 ae 64 
o (three months) : 5 
Spanish Lead (cash) .. . , 31 
so (three months) : . . 29 
Spelter (cash) ee ateorites > 32 
ow (three months)... ... we 32 

MaNCHESTER— 

Copper, Best Selected Ingots. my . 69 
oo. Miectsolytie .. .. . : . 71 

o Strong Sheets... .. .. : 98 

os Tubes (Basis price) eS tiers 0 
Brass Tubes (Basis price) .. oitre , 0 
» Condenser .. . . 0 
Lead, English Ys OR 35 
»  Foreign.. .. the 34 


24/3 to 24/6 


coecocooceocsocso 


FERRO ALLOYS. 

(AU prices now nominal.) 
Tungsten Metal Powder .. 1/9 per ib. 
Ferro Tungsten .. 1/5 per Ib. 
Per Ton. 
£23 0 0 
£23 0 0 
£22 0 0 


10/6 
8/- 
8/- 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
” 6p.c.to8p.c._ ,, 
” 8p.c. to 10 p.c. ,, 
Specially Retined 
. Max. 2p.c.carbon .. 
oo «Epes. : 
0.75 p.c. eaaben 
carbon free 
Metallic Chromium ‘ 
Ferro Manganese (per ton) 


£45 

£51 0 0 

£68 0 0 
1/5 per Ib. 
4/2 per Ib. 

£17 for home, 


» Silicon, 45 p.c. to 50 p.c. 
unit 
» Tp... 

unit 
19/6 per Ib. 

8/6 per !b. 

.. 1/3 per Ib. 

.. £130 

11/- per Ib. 
£82 to £100 


Vanadium 
Molybdenum pe 
Titanium (carbon free) . 
Nickel (per ton) * 
Cobalt . ree! 
Frew fails (per a. 


Per Unit. 


£17 for export 
£11 & Oscale 5/-per 


£17 0 Oscale 6/—per 


(British Official. 


FUELS. 


SCOTLAND. 


LaNaRKSHIRE— 
(f.0.b. Glasgow )—Steam 
» oe Ell .. 
Splint 
Trebles 
Doubles 
Singles 


Stearp 
Splint 
» » Trebles 
FiresHiags— 
(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles .. 
Doubles . 
Singles 
| Loratans— 

(f.0.b, Leith}—Best Steain 
Secondary Steam 
Trebles " 
Doubles 
Singles 


(f.0.b. Ports) 





ENGLAND. 


| (8; N.W. Coast 
Steams .. 
Household 
NORTHUMBERBLAND- 
Best Steams 
Second Steams 
| Steam Smalls 
| Unscreened 
| Household 
| Dornan — 
Best Gas 
| Second .. 
} Household 
Foundry Coke 
| S#EFrIELD — 
| Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 
Large Nuts 
a » Small ,, 
Yorkshire Hards 
Derbyshire 
Rough Slacks 
Nutty ,, 
Smalis 
Blast furnace Coke (inland) 
(Export) 


| 
| 
| 
| 


Caapirr— 
Steam Coals : 
Best Smokeless Large 
Second ,, o 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley es 
Best Eastern Valley Large 
Ordinary = 
Best Steam Smalls 
Ordinary ~- 
Washed Nuts ; 
No. 3 Rhondda Large 
Smalis 
Large . 
Through 
” o Smalls 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwanszEa— 
Anthracite Coals : 
Beat Big Vein Large 
Seconds 
Red Vein. 
Machine-made Cobbles 
Nuts. . 
Beans 
Breaker Duff . 
Rubbly Culm 
Steam Coale : 
Large... 
Seconds . 
Smalls .. 
) Cargo Through 





Export 
26,9 
28,3 


28/- to 30/6 


31 

~ to 59 

38,6 

~ to 27/6 

26/- 

16 
23/6 to 24/¢ 
26/— to 28 


25/6 
24/— to 24,6 
26/— to 28)- 
; 30/— to 32/6 
laland. 


. 36,-- to 39/- 
. B4/- to 36; 
. 31/— to 35;- 
. 27/- to 29; 
. 27 to 28/— 


20/6 to 23/- 


. 27/- to 30/ 


25/- to 28; 
12/6 to 15/6 
12/— to 14/- 
8/- to 10; 
30/- 


f.o.b.  32/— to 33/- 


(9) SOUTH WALES. 


29/6 to 30/6 
28/- to 29 
28/— to 29 
26/6 to 27,6 
29/— to 30 
28/— to 20; 
28/6 to 29/6 
27/- to 28 
20,- to 21 
18/;— to 20 
28/— to 30/- 
29/-— to 30/- 
23/6 to 25/6 
25/- to 26/- 
21/~ to 23/- 
18/— to 19; 
55/— to 60/- 
29/- to 32 
26/— to 27; 


42/6 to 45/- 
40;- to 42/6 
32/6 to 35,- 
50/— to 52/6 
45/— to 52/6 
47/6 to 50/- 
29/— to 31/- 
13/— to 13/3 
16/6 to 17/- 


24/6 to 26/6 
22/— to 24/- 
15/—- to 18/- 
19/— to 22/- 








(2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
t Latest quotations available. (oe) Delivered Sheffield or Glasgow. (6) Delivered Birmingham. 





(5) Glasgow, Lanarkshire and Ayrshire. 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 


(1) Delivered. 








30 /¢ 


~ 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


| 
| 


An Unstable Situation. 


Tue belief that a too sudden appreciation in 
money values would have the effect of checking business 
has been fully justified during the past week. Now that 
foreign buyers have no advantage in purchasing in this | 
market, manufacturers have to look to the home demand, | 
and in view of the uncertain situation consumers hold 
aloof, with the result that the volume of business being | 


done is much smaller than usual. At the same time, 
foreign competition is a factor that has to be taken into 
weount, especially for certain kinds of machines. The 


cent activity has developed into something like stagna 

mn, and no fresh movement can be anticipated until the 
financial outlook hecomes more settled Nevertheless, 
there is still a fair amount of work in hand, and an almost 
entire absence of unemployment continues to be a gratify 
ng feature of the French industrial situation. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 


INTERNAL COMBUSTION ENGINES. 


212,200. November 2nd, 1923 IMPROVEMENTS IN OR RELATING 
ro CYLINDERS ror InreRnat ComBpustTion Excines, Swan, 
Hunter and Wigham Richardson, Limited, of Neptune 
Works, Walker, Newcastle-on-Tyne; Frank Rowntree, 
of 3, King’s-road, Monkseaton ; and Paul Belyavin, of 13, 
Otterburn-terrace, Jesmond, Newcastle-on-Tyne. 

The chief object of this invention is to provide improved 





| means of introducing cooling water at the lower end of the liner, 


Wagon Builders. 


The failure of one of the biggest wagon building 

meerns, which was constituted during the war and 

became amalgamated three years ago with other important 
tirms, has drawn attention once again to the unsatisfactory 
condition of the wagon building industry. At the time of 
the formation of the Société le Matériel Roulant it was 
believed that the wear and tear of rolling stock resulting 
from war service would have necessitated the almost com- 
plete renewal of locomotives and wagons on the French 
railways. The surrendering of German material, however, 
and the heavy expense that had to be incurred in the 
reconstruction of permanent works, prevented the railway 
ompanies from purchasing locomotives and wagons, and 
they endeavoured to tide over the difficulty by repairing 
the German, American, and other material which gave 
uly partial satisfaction and did not provide enough | 

employment to builders. At the same time the railway 
traffic has grown considerably during the past three or 
four years, and the dearth of trucks is causing serious 
ineasiness all over the country. Some of the companies 
ire now giving out orders for new rolling stock; but, 
wing to the need for work, competition is so keen that 
even those firms which have secured large orders are 
mable to make a satisfactory profit. In view of the 
ritical situation caused by the dearth of trucks the rail- 
way companies are being urged to purchase what they 
require without further delay so that the locomotive 
and wagon builders may escape what threatens to be a 
disaster for the industry. On the other hand, the com- 
panies which are electrifying their lines have ordered | 





large numbers of electric locomotives and motor | 
oaches. | 
Road Construction. } 


A circular has been sent to all the chief engineers 
i the Ponts et Chaussées containing instructions, to be 
observed in the building of roads, that offer a certain 
interest in view of the criticisms frequently made that the 
present system of road construction does not fulfil the 
requirements of modern traffic. The Minister of Public 
Works, however, does not recommend any special system 
of roadmaking, although he declares that the use of so 
many different materials for road surfaces must be aban 
doned, and he’appears to prefer granite setts wherever the 
cost allows of their being employed. He nevertheless 
deprecates the practice of repairing roads by paving them 
with new granite setts in the middle and using the old 
ones at the sides. New material should be employed for 
paving the whole of the road. As a matter of fact, the 
construction of granite-paved roads is only limited by the 
initial expense, for the best and most durable results are 
obtained with small blocks closely set in a peculiar form, 
such as are fairly common in Belgium and in the North 
of France. The construction, however, is left to the 
initiative of the chief engineers on condition that a certain 
uniformity is observed, and the desire for uniformity is, 
indeed, the reason for the issue of the circular. Objection is 
taken to the variety at present existing in the construction, 
dimensions and the bordering of the roads, which the 
Minister of Public Works insists should be uniform, even 
to the spacing and character of the trees by the roadside. 
Che main roads should have a width of 6 m., which may 
be inereased to 7m. when passing through villages or 
where required by local traffic, and it is only in exceptional 
cases that the width can be reduced to 5m. The camber- 
ing of the road varies according to the materials employed. 
In the case of ordinary macadam the camber must not 
exceed 1/50 of the total width; tarred macadam, 1/50 
to 1/60; bituminous or asphalt surfaces, 1/70 to 1/80; 
concrete, 1/80 to 1/100; and granite setts, 1/60 to 1/70. 
The border on each side must be above the level of the 
road, although not exceeding 4in. 





Naval Construction. 


The Senate having authorised the putting in| 
hand this year of a number of vessels forming part of the 
second instalment of the programme of naval construction, | 
the navy is regarded as having passed through @ crisis 
which seemed to imperil its early future. It was feared 
that, in view of the financial situation, the Senate would 
have hesitated to confirm the vote of the Chamber, but the 
decision arrived at last week to permit of no interruption 
in the carrying out of the work has made it fairly certain 
that the new navy will be created within the period stipu- 
lated. This year two of the 10,000-ton cruisers will be | 
put on the stocks. In the design nearly everything is 
sacrificed to a speed of 34 knots. They will have eight 
203 mm. guns and sixteen anti-aircraft guns. The six 
destroyers, with a displacement of 1460 tons, are to be 
built for the same speed. A high surface speed is also a 
prumary consideration in the design of the two 1500-ton 
submarines which are intended to manceuvre with the 
light squadrons. | 


and the invention is particularly applicable to the type of cylinder 
in which the liner is suspended at the upper end of the cylinder 
and is free to expand downwards. In the drawing A is the 


cylinder liner having a top flange B, by which it is secured to the | 


cylinder cover through the sandwich plate or ring C, which has 
studs D to make the pressure joint between the liner and the 
cover and a water passage EF. with ferrule F through which cooling 
water is supplied to the cylinder cover. The lower flange G of 
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the liner has the usual ports, the scavenging port H being shown 


at one side. J is the entablature supporting the cylinders. The | 


cylinder jacket is secured to the sandwich plate C by the flange 
L and there is a water joint M between the jacket and the liner. 
N is a ring fitted over the lower end of the liner and bolted 
to the bottom flange of the liner by studs O. The ring N is 
provided with water joints P and Q, packing ring R and a gland 


| 8 provided with studs to keep it in position. The cooling water 


is introduced through the hole T in the ring N and enters the 
distributing channel U. The entablature J carries the box V 
through which the lower part of the liner passes, making a 
sliding joint which allows the liner to expand and contract 
axially, the box V being provided with the inlet port W and 


exhaust port X. Several modifications of the invention are | 


described.— March 6th, 1924. 

212,361. January 23rd, 1923.-- Fur. Sprays, G. M. Blackstone, 
Carter, and E. Carter, Rutland Engineering Works, 
tamford, Lincs. 

The object of this invention is to provide a fuel spraying jet 
which will not carbonise up too readily when working on light 
loads. It comprises a cylindrical plug in which there are three 
ducts, a cached ge for the compressed air and two outer parallel 
ones for the liquid fuel. In the drawings A is the combustion 


oD hes 
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chamber and B the exhaust valve. C is the central or main air 
port and D D the air circulating ports. F. is the cylindrical plug. 
* is the central or air duct supplied with compressed air through 
the port G. This duct is fitted with a nipple H. J J are the 
liquid fuel ducts connected with the annular duct K supplied 
with fuel through the port L. M M are the fuel delivery holes.— 
March 13th, 1924. 





DYNAMOS AND MOTORS. 


206,004. October 4th, 1923.--ImrroveMENTS RELATING TO 
THe ConTrot or Ficcraic Motors, Metropolitan-Vickers 
Electrical Company, 4, Central-buildinge, Westminster 

This invention relates to motor control systems and par 
| ticularly the control of motors for driving loads having unusually 

heavy fly-wheel effects. In tho diagram a fly-wheel A of a 

gytoscope is directly connected to an induction motor B which 

is supplied with current from a generator C coupled to a turbine 

D. E is a throttle valve, actuated by a motor F. A relay G 

with an operating coil H controls the direction of the motor F 

In series with the coil H a condenser J is connected, and across 

this condenser a resistance K is shunted, the resistance also 

being in series with the motor B. The motor F is supplied with 

current from an auxiliary cireuit comprising conductors M N 

and a switch ©. On closing the ewitch the motor F receives 

current through the relay G. The motor gradually opens the 
valve E and starts the turbine, when the generator C begins to 
supply current to the motor B. When the current has attained 





Ne 205,094 





a certain value, however, the relay G switches off the motor F. 
If the accelorating current of the motor B continues to rise the 
relay G reverses the direction of rotation of the motor F, which 
| partially closes the valve E. When the value of the accelerating 
current is sufficiently decreased the relay G again disconnects the 
motor F, and if insufficient power is then supplied to the motor 
B the relay re-connects the motor F so that it supplies more 
pressure to the turbine. At a low generating speed the con- 
denser J offers a high impedance to the current in the relay coil 
H, whereas at a high speed it offers a relatively low impedance. 
Thus as the motor B approaches its normal speed the relay G 
| becomes more sensitive and operaces at a lower value of current, 
| Consequently the motor F throttles the pressure to a minimum 
| value for which the controlling apparatus has been adjusted. 
It is evident that the coil H may be arranged to operate at any 
desired current value, and that the condenser J may be given a 
capacity which will enable the gear to operate in the correct 
manner March 13th, 1924 


TRANSMISSION OF POWER. 


212,124. March 16th, 1923.—-IMPROVEMENTS RELATING TO 
Fiexiete Covuriixes, Karl Baumann, of Northwood 
House, Barnfield, Urmston, Lancaster, and the Metropolitan- 
Vickers Electrical Company, Limited, of 4, Central-build- 
ings, Westminster. 

This invention relates to that type of flexible coupling com- 
prising a pair of sleeve members adopted to be secured to the 
shafts to be united by a distance piece capable of transmitting 
the driving torque from one shaft to the other. The coupling 
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comprises sleeve members A and B with end flanges C and D, 
which are united by a torque transmitting distance piece E, 
the end flanges C and D being arranged at the ends of the sleeve 
members, which, when the coupling 1s assembled, are placed 
at the ends remote from and adjacent the ends of the shafts 
respectively. In the form illustrated the end flanges C and D 
are flexible and the distance piece E, which is of tubular formation 
with end flanges F, is relatively rigid March 6th, 1924. 


| 212,483. July 13th, 1923.—-Variasie-srrep Geartne, F. J 
Healey, Kingston Lodge, King’s-road, Richmond. 
In this gear-box A is the driver and B the driven shaft. The 
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shaft B is castellated, and on it there slides a fitting C. Round C 
there is a toothed ring D and the two are connected together by 
balls in recesses which allow D a certain amount of angular free 


428 


THE ENGINEER 





lom. The driver A drives an oblique wheel E and, through a | 
friction clutch F, the nest of conical wheels G. The ring D can 
be moved along the shaft B by the mechanism shown to engage | 
with any of the wheels G and at the same time the clutch F is | 
operated by the segment H. J is a reverse gear.—-March 13th, 
1924. 


MEASURING AND TESTING INSTRUMENTS. 


212,209. December 6th, 1923.—-IMPROVEMENTS IN OR RELATING 
ro Sprarr Levers, E. R. Watts and Sons, Limited, and 
Samuel Weston, both of 123, Camberwell-road, 8. E. 

This invention applies particularly to spirit levels used where 
extreme changes of temperature occur, as, for example, when 
tevels are used on aeroplanes. According to the invention, the 

ize of the bubble is automatically maintained constant or 
approximately conatant. In the drawing A is the main body of 


N? 212,209 


which communicates with the main body A by means of a 
apillary passage E, and which is higher than the main body. 
In the level illustrated, which is particularly intended for use on | 
aircraft, the main body A is slightly curved as shown and the | 
proportion of air to liquid is approximately one to three, the | 
liquid used being one part of distilled water and two parts of 
pure aleohol.— March 6th, 1924. 


the level, B the liquid, and C the bubble. D is the air reservoir, | 


MACHINE TOOLS AND SHOP APPLIANCES. 


212,473. June 23rd, 1923.--Grinpinc Crank Swarts, 
Kellenberger, 4, Rehetobelstrasse, St. Gall, Switzerland. 
The object of the inventor is evidently to get the grinding 
wheel as close to the crank web as is possible for grinding the | 
fillets. He consequently uses two wheels which overlap slightly 
and are driven by pulleys on opposite sides. Each pulley | 


ed 
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ceupies the space corresponding to that of the opposite wheel | 
and does not project beyond the wheel. A single belt running | 
round a jockey pulley drives hoth wheels, which are mounted in | 
a swinging frame. One-half of the length of the crank pin is | 
round with one of the wheels and the frame is then swung about | 
i{s pivot so that the other wheel is brought into operation for the 
opposite end of the pin.—-March 13th, 1924. { 


212,365. January 24th, 1923.—Hackx Saw Frames, T. W. 
Challis and 8. M. Challis, 47, Faircross-avenue, Barking. 
Thia invention is so obvious in the drawing that it needs little | 


description Pins are inserted in holes in the ends of the saw | 
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blade and engage with slots at either end of the frame. A toggle 
lever at the back is used to put the blade in tension and is pushed 
past the dead centre so that it will remain automatically locked 
as shown in the lower view.—March 13th, 1924. 


SHIPS AND BOATS. 


212,038. January 19th, 1923.—IMPROVEMENTS IN OR RELATING | 
ro Boats, George Maclaren, of Serbourne House, Cambridge. | 
road, Waterloo, and the Amphibious Motor Boat Com- 
pany, of 37, Moorfields, Liverpool. | 

This invention relates to ‘‘ amphibious” boats or vehicles 
which are propelled by means of an internal combustion engine | 
and are provided with land wheels actuated by the engine so 
that the boat may be driven from the sea shore into the water 
and after a sea journey propelled by its engine—usually through 

“& screw propeller—it is driven from the sea and on to the 

shore again. The drawing shows a boat in which there is an 

internal combustion engine A, to the shaft B of which a screw 
propeller is attached. ‘Lhere is also an axle shaft D, which is 
connected to the land wheels. The engine shaft B is fitted with 


a worm wheel E, which is in constant mesh with a crown wheel 
F on the axle shaft, and when a dog clutch is brought into action 
the land wheels are driven at redueed speed. When, on the other 
hand, the dog clutch is disengaged the propeller is driven by the 
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engine diroct. 
wheels G, and these wheels enable the boat to be steered on 


| land, and they also act as a rudder when it is in the water.— 


March 6th, 1924. 


TRAMWAYS AND RAILWAYS. 


212,448. March 17th, 1923.—ImprRoveMENTS IN OR RELATING 
To Devices ror TRANSMITTING THE Rotary Morion oF 

A Motor To THE WHESLS OF VEHICLES, Société Anonyme 

des Ateliers de Sécheron, of Avenue Blanc, Geneva, Switzerland. 
This invention relates mainly to devices for transmitting the 
rotary motion of an electric motor mounted rigidly on a 
vehicle frame to a set of wheels with side play relatively to the 
frame. The quill A, which is driven by a gear wheel B mounted 
on the quill and a pinion C secured to the shaft of the motor D, 
encloses the driving axle E on which the wheels F are mounted. 
G is a coupling between the quill A and the driving whcels, and 
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this coupling can move in a vertical direction relative to the 
quill. The quill is guided in a casing H which is supported at K 
on the motor in such a way that it can be displaced laterally. 
In the hubs of the wheels F springs L are inserted and are provided 
with steel heads M. These springs take up lateral shocks trans- 
mitted by the driving wheels to the quill and also enable the 
driving axle E to take up an oblique position relatively to the 
quill. The wheels F form, with another set of wheels, a Krauss- 
Helmholtz bogie. The axle O is supported by a shaft or lever P, 
which is mounted on a pivot pin Q and is connected to the casing 
H or to the quill by means of a bal! joint R.— March 13th, 1924. 


MISCELLANEOUS. 


February 15th, 1923.—-Gratixn Dryinc ApParatus, 


211,696. 
C. Raeburn, 20, Mount-street, 


H. Simon, Limited, and 
Manchester. 

In this dryer the grain descends through long narrow tubes A, 

which are heated externally by steam. At the bottom of ths 

tubes there are wire gauze extensions B, through which air 


| under slight pressure from the chamber C finds access to the 
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tubes A. The air takes up moisture from the heated grain and 
escapes by way of the ducts D. In order to prevent the moist 
air coming into tact with the comparatively cool incoming 
grain, partitions E are arranged in the tubes and extend down- 
ward to a zone whers the grain is warm. A reciprocating grid F 
pegulates the outflow of the grain.—February 2uh, 1924. 








At the stern of the boat there are a pair of end | 





| —-Royal Technical College, Glasgow. ; 
| Pistons and Connecting-rods,"’ by Dr. L. Aitchison. 


| Discussion on 


| street, Liverpool. 





Apri. 18, 1924 


Forthcoming Engagements, 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to noi, 
that, in order to make sure of its insertion, the necessary informati. 
should reach this office on, or before, the morning of the Wednesday 
of the week prec ing the meetings. In all cases TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TUBSDAY to THURSDAY, APRIL 22np ro 24ru. 


INTERNATIONAL CeMENT ConorEsS._—At Olympia. 


programme see page 368, 


THURSDAY, APRIL 24rn. 

InstiruTION oF Locomotive ENGInerks.—The Engineers 
Club, Coventry-street, London, W.1. * Terminal Station 
Working,” by Mr. J. Pelham. 7 p.m. 


FRIDAY, APRIL 25ra. 


INSTITUTION oF MECHANICAL ENGINEERS.—Graduates’ visit 
to Messrs. J. Lyons and Co., Cadby Hall, Kensington, Londo: 
W. 1. 5.45 p.m. 

Junior Institution oF EnoIneErs.—39, Victoria-street, 
London, 8.W. Lecturette, “Aluminium Electrical Con. 
ductors for Overhead Power Transmission,” by Mr. H. G. 
Williams. 7.30 p.m. 


SATURDAY, APRIL 26ra. 


InstrruTion oF AuTOMOBILE ENGtinreEeRs.— ‘London graduates’ 
visit to the Lee Bridge pumping station of the Metropolitan 
Water Board. 2.30 p.m. 


MONDAY, APRIL 28rx. 


Farapay Soctrety anp THE INSTITUTE OF METALS, WITH THE 
CO-OPERATION OF THE British Non-rerrovus Metats Researcu 
ASSOCIATION AND THE INsTITUTE OF British FouNDRYMEN. 
Institution of Mechanical Engineers, Storey’s-gate, Westminster, 
S.W. 1. General discussion on * Fluxes and Slags in Metal 
Melting and Working.’ 3 p.m. 

ILLUMINATING ENGINEERING Soctety.—Royal Society of 
Arts, John-street, Adelphi, London, W.C.2. Discussion on 
‘“* Some Problems in the Lighting of Textile Mills,"’ to be opened 
by Messrs. E, L. Oughton and P. J. Waldram. 8 p.m. 

InsTITUTION oF AUTOMOBILE EnGinggers : Scorrisn Centre. 
Paper, “ Light Alloys for 
7.30 p-m 


TUESDAY, APRIL 29ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Royal Society of 
Arts, John-street, Adelphi, London, W.C. 2. Informal meeting 
“ Coil versus Magneto Ignition.”’ 6 p.m. 

InstrruTion oF Exzorricat Enaiveers: Norts Miptanxp 
Stupgents’ Szorion.—The University, Leeds. Annual general! 
meeting. 7 p.m. 


WEDNESDAY, APRIL 30rua. 


the course of the 


10 a.m. 


Evnoreertne Gotrtnc Soctery.—On 
Beaconsfield Golf Club. Spring meeting. 
AvuTomopi.e ENnoineers: NorTa oF 


-Milton Hall, 244, Deansgate, Manchester. 
by 


INSTITUTION OF 
ENGLAND CENTRE. 
Paper: “ Light Alloys for Pistons and Connecting-rods,” 
Dr. L. Aitchison. 6.30 p.m. 

Liverroot Encineerine Socrery.—9, The Temple, Dale 
Annual general meeting. 8 p.m. 

R..pt0 Soctety or Great Baitrary.— Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London. 
Lecture by Captain P. P. Eckersley on “ Faithful Reproduction 
by Broadcast.” (Note.—This meeting was originally arranged 
to be held on April 23rd.) 6 p.m. 


THURSDAY, MAY 8ra. 


Inon AND Street Instrrote.—Hotel Cecil, Strand, London, 
W.C. 2. Annual dinner. 7 for 7.30 p.m. 


THURSDAY anp FRIDAY, MAY 81H Anp 91a. 


Irnow AND Steet Instrrvtre.—lInstitution of Civil Engineers, 
Great George-street, London, 8.W. 1. Annual meetings. For 
programme see page 395. 10.30 a.m. each day. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Oxmerops’ Toot Company, Limited, of Hebden Bridge, aske 
us to state that it has removed its London office from 10, East- 
cheap to 302, Abbey House, Victoria-street, 8.W. 1. Telephone, 
Victoria 1239 ; telegrams, “‘ Abelard, Sowest, London.” 


Messrs. 8. anp J. Batey ask us to state that they have 
removed their offices from 13, Bennetts-hill, Birmingham, to 
Princes Chambers, 6, Corporation-street, Birmingham. Their 
telegraphic address and telephone number will bs unaltered, 
namely, ‘‘ Mining, Birmingham,” and Central 5340 respectively. 

VIcKERS AND INTERNATIONAL ComBUSTION ENGINEERING, 
Limited, asks us to announce that it has removed from 4, 
Central-buildings, Westminster, to Africa House (fifth floor), 
Kingsway, W.C. 2, where in future all correspondence should 
be addressed. The telegraphic address is “ Vickomb, West 
cent,”’ and the telephone numbers Holborn 1384 and 5. 


Messrs, Str Atex. Brxwre Son anp Deacon, of 30, Bucking 
ham-gate, Victoria-street, Westminster, S.W. 1, inform us that 
they have taken into partnership Mr. Harold J. F. Gourley, 
M. ., M. Inst. C.E., F.G.8., who has been intimately asso- 
ciated with the firm for many years. The firm will continue to 
practise under the style of Sir Alex. Binnie, 8on and Deacon. 








Roya Instrrvrion.—The after-Easter session at the Royal 
Institution will open on Tuesday, April 29th, when Professor 
Barcroft begins a course of four lectures on “The Effect 
of Altitude on Man.” The Tyndall lectures will bo delivered 
this year by Major M. S. Tucker, Director of Sound Ranging in 
the y on Acoustical Problems. On Wednesday, April 30th, 
and Thursday, May 8th, Mr. F. Balfour Browne will give two 
lectures on “ Social Life Among Insects;” on the succeeding 
Thursday afternoons Dr. E. V. Appleton will deliver two lectures 
on “ Atmospheric Interference on Wireless Telegraphy. The 
Friday evening meetings will be resumed on May 2nd, when Sir 
Alexander Kennedy will deliver a discourse. 





